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ABSTRACT 
 
INTRODUCTION: 
Older people are a vulnerable population for falls and the risk may be increased by 
unfamiliar hospital environments.  Using a mixed method ergonomic approach to 
acknowledge the complexity of contemporary hospital environments, this thesis aims to 
explore the associations between patient characteristics and environmental causal 
factors of in-patient falls for older people.   
METHODS: 
A series of three exploratory pilot studies were carried out, followed by two large scale 
research projects using nationally collected data from patient incident reports and 
overnight bedrail audits.  The mixed method approach included; secondary data 
analysis, interviews, surveys, and audits.  
MAIN FINDINGS: 
1. Patients in care of older people wards have different characteristics compared to 
same age peers in other wards, with higher levels of frailty and confusion.    
2. Bedrail use was found to rise with increasing level of confusion which is against 
general guidance. Staff rationales for bedrail use suggested an underlying intent 
to restrain confused patients. 
3. Up to 92% of patients falls were reported to be un-witnessed. This may be 
explained by only 24% of patient beds being visible from nursing stations.   
4. There were significant differences found in the fall locations between patients 
who were described as frail and those who were described as confused.  
CONCLUSION: 
Patients in care of older people wards have a different set of characteristics compared to 
same age peers in other wards. This suggests that they will have different requirements 
for fall prevention in terms of layout, visibility, equipment use and facilitating 
independence.  Further research should focus on designing wards for care of older 
people patients which improve visibility, layout and way-finding to toilets and 
investigate whether these design improvements will facilitate independent movement 
and prevent patient falls. 
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CHAPTER 1  
INTRODUCTION AND LITERATURE REVIEW 
 
1.1. INTRODUCTION 
 
 
1.1.1. The problem of falls in older people 
 
The UK currently has an ageing population, which is becoming more prevalent now as 
the post-war ‘baby boomers’ are approaching their late 60’s.  According to preliminary 
results of the 2011 census, older people (65 years and older) currently account for over 
16% of the population of England and Wales, with the number of very old people (80 
years plus) accounting for 4.6%.  The latest projections suggest that there will be 5½ 
million more older people in 20 years’ time, with the population of older people 
projected to almost double by 2050 to 19 million (Cracknell, 2010).  The number of 
very old is growing even faster, projected to double by 2030 and reach 8 million by 
2050 (Cracknell, 2010).  Older people are of immense value to our communities and 
should not be seen as a burden. However, the ageing population must not be ignored 
and considerations should be made when designing environments so that they can be 
accessible and usable by all.  In recognition of this, the WHO (World Health 
Organisation) has developed the Age Friendly Cities and Communities programme, of 
which there are currently 105 members from around the world (WHO, 2012).  
However, in the NHS the one-size fits all approach has survived for too long, especially 
considering that around two-thirds of the beds in general and acute hospitals are used by 
older people (Department of Health, 2001; Hubbard et al, 2004).  
 
Falls are a major problem in older people with between a third and half of older people 
falling each year (Gillespie et al, 2009) and the risk of falling also increasing  with age 
Krauss et al, 2007; Menz et al, 2006; NPSA 2007a).  They are often caused by a 
complex combination of factors, both intrinsic (person related) and extrinsic 
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(environmental) (Cameron et al, 2010).   Falls can result in a number of adverse effects 
including injury (Tinetti et al, 1995), developing a fear of falling (Scheffer, 2008), and 
being more prone to repeated falls (Evans et al, 2001).  The incident rate for falls is 
approximately three times higher in hospitals and nursing homes than in community-
dwelling older people (AGS, 2001).  It has been suggested that this could be due to a 
combination of patient and environmental factors such as unfamiliar surroundings and 
newly acquired medical conditions (Hignett and Masud, 2006; Cameron et al, 2010). 
In-patient falls have consistently been the biggest single category of reported hospital 
patient safety incidents since the 1940s (Parrish and Weil, 1958; Healey et al, 2008a). 
They are a significant cause of morbidity and mortality and have a high prevalence after 
admission to hospital (Salgado et al, 2004).  Due to the complexity of both fall 
mechanisms and hospital environments, this thesis takes an ergonomic viewpoint to the 
issue of patient falls.   
 
There have been many attempts at defining falls over the past 30 years (Masud and 
Morris, 2001). This includes definitions such as: “an event which results in a person 
coming to rest unintentionally on the ground or other lower level, not as a result of a 
major intrinsic event (such as stroke) or overwhelming hazard” (Tinetti et al, 1988); and 
“falling all the way down to the floor or ground, or falling and hitting an object like a 
chair or stair” (Nevitt et al, 1991).  However, more recently the Prevention of Falls 
Network Europe (ProFaNE) developed a widely accepted definition of falls through 
systematic literature reviews and international expert consensus.  The definition is “an 
unexpected event in which the participants come to rest on the ground, floor, or lower 
level” (Lamb et al, 2005), and this has been adopted as the falls definition for the 
studies throughout this thesis. The following section explains the structure of the thesis, 
and then section 1.2 gives a summary of the different fall factors by a review of the 
literature.  
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1.1.2. Thesis Structure 
 
This thesis is structured as shown in Figure 1.1.  It begins with a brief introduction and 
literature review (Chapter 1) which follows on to the aims, objectives and 
methodologies (Chapter 2).  The research projects are then presented individually, with 
each chapter including an introduction, methods, results and key findings.  Chapter 3 
details three pilot studies which were undertaken to help inform the following chapters.  
This includes: Pilot A, an analysis of fall incident reports retrieved from the National 
Reporting and Learning System (NRLS); Pilot B, staff interviews after un-witnessed 
patient falls in care of older people wards; Pilot C, a survey of patient satisfaction with 
the built environment.  Chapter 4 presents the first of two main research projects, and 
overnight bedrail audit across the UK. Chapter 5 builds on the pilot NRLS analysis 
detailed in Chapter 3, analysing three years of incident reports for patient falls.  These 
chapters are then consolidated in the discussion (Chapter 6), followed by a brief 
conclusion (Chapter 7).  Appendix A presents a list of publications and conferences 
where findings from this thesis have been presented, appendix B lists a glossary of 
statistical terms and abbreviations.   
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Figure 1.1 Diagram of thesis structure 
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1.2. LITERATURE REVIEW 
 
1.2.1. Search strategy  
 
Web of Knowledge (including Medline papers) and Google Scholar were searched for 
papers dating from 1990 using the search terms in appendix C.  Papers were screened 
for their relevance to the research area and the quality of methods used, however there 
were no predefined inclusion/exclusion criteria. There have been several systematic 
reviews about falls (for example, Oliver et al, 2007) concluding that more research is 
needed about the physical environment.  This narrative review seeks to summarise 
some of the issues relating to older people and falls in the hospital setting. 
 
1.2.2. General patient safety 
 
Around ten years ago the UK government declared patient safety a top priority in the 
NHS (HoC Patient Safety Report, 2009). This was triggered by the US Institute of 
Medicine’s report ‘To Err is Human’ (Kohn et al, 2000) which stated that mistakes 
made in the healthcare environment were almost always due to problems in the system 
rather than human error. It was suggested that healthcare should implement a no-blame 
culture and increase reporting of errors, running in a similar way to other safety critical 
systems such as aviation. In 2001 the National Patient Safety Agency (NPSA) was 
formed to focus on patient safety in the NHS in England and Wales. The NPSA 
established a National Reporting and Learning System (NRLS) in 2004, which was 
used for voluntary reporting of incidents in healthcare organisations across England and 
Wales. This was a key step to aid the analysis of patient safety events on a large scale. 
The NRLS is growing every year and by July 2009 there had been a total number of 3.3 
million incident reports with 94% of NHS organisations in England reporting at least 
once in the first quarter of 2009 (HoC Patient Safety Report, 2009). This information 
can be used to produce safety alerts and guidelines, it can also be made available for 
researchers to study. However, there are limitations to reporting systems which are 
described in the next section.  
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1.2.3. Ergonomics system models  
 
One of the most well established system models is Reason’s Swiss cheese model 
(Reason, 2000) as shown in figure 1.2. This model shows the path of an accident 
passing through the defences, barriers and safeguards set up to prevent the accident 
from occurring. In an ideal world these barriers would be impenetrable, but in reality 
these barriers have weakness and holes which may allow an error or violation to occur. 
Generally, these problems are corrected by the next layer of defence, but sometimes the 
weaknesses line up like holes in slices of Swiss cheese which is where the metaphor 
comes from.  
 
In the model depicted in figure 1.2 the holes represent both latent conditions which are 
likely to be lurking around within an organisation for some time, and active failures 
which are the individual unsafe acts such as slips and lapses, mistakes and violations. 
This model suggests that the accumulation of latent conditions and active failures will 
sooner or later result in an accident. Active failures are difficult to predict and often 
happen without warning, but as latent conditions tend to be longstanding problems 
these can be identified and remedied to prevent errors from occurring (Reason, 2000).    
 
The Swiss cheese model is a particularly useful model for understanding system issues 
due to its simple metaphors, however, research has suggested that the interpretations of 
the model made by safety and medical professionals vary from the original concept 
Figure 1.2 The Swiss cheese model. (Reason, 2000) 
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(Perneger, 2005). Perneger (2005) implies that the Swiss cheese model, although very 
well known, has perhaps been misunderstood by some professionals within the health 
industry. 
 
A more detailed adaptation of the Swiss cheese model is the Organisational Accident 
model. The version shown in figure 1.3 has been adapted from Reason by Vincent 
(2006) for use in a healthcare setting, including contributory factors identified by 
Vincent et al (1998a). This model gives a good overview of the factors which could 
lead to an organisational accident and shows the different paths the accident could take.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Rasmussen’s dynamic safety model, shown in figure 1.4, takes a different approach to 
describing system safety. This model defines safety as an operating point within three 
boundaries that form an envelope. The lines on the right hand side of the diagram 
represent the workload and economic failure boundaries and the lines on the left side 
represent the marginal and acceptable performance barrier, which if crossed would 
result in an accident. The operating point is driven away from workload and economic 
failure boundaries and pushed towards the unacceptable performance boundary by 
gradients such as management pressure for efficiency and staff members’ desire for 
least effort.  
Figure 1.3 The organisational accident model (Vincent, 2006) 
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The boundary moves constantly in the dynamic environment and sometimes crosses the 
marginal boundary and then returns to the safe envelope, this is described as a ‘near 
miss’ (Cook and Rasmussen, 2005). The space between the marginal and acceptable 
performance boundaries is termed the ‘error margin’, organisations that frequently 
operate within the error margin without an accident are likely to become complacent 
and this may lead to an outward creep where normal operation takes place in what used 
to be the marginal region (Cook and Rasmussen, 2005).  
 
1.2.4. Reporting systems 
 
The use of national reporting systems has the advantage of providing large amounts of 
data, however the lack of detail in these incident reports can possibly skew results. For 
example, in the NPSA report - Slips, trips and falls in hospital - it was observed that, of 
approximately 200,000 records, just over 10% (21,247 records) had a description of the 
event which was 30 characters or less (NPSA, 2007a). Krauss et al (2007) also 
identified problems with missing data in reporting systems and commented on the 
limited variables in these systems, which do not allow for all eventualities. Injury status 
could easily be misclassified with incident reporting systems as many reports only give 
Figure 1.4 Dynamic Safety model (Cook and Rasmussen, 2005) 
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a description of injuries immediately after the event and do not therefore include a long-
term follow-up of patient injuries identified at a later date (Krauss et al, 2007).  
 
Garbutt et al (2008) state that the quality of data reported determines the success of 
state and national patient safety efforts. Miller et al (2006) makes a similar comment 
stating that the success of voluntary error reporting is directly related to the safety 
culture of the institution. By examining reporting systems from other industries, Barach 
and Small (2000) have found that anonymity and confidentiality are important factors in 
determining the quality of incident reports. These attributes have been built into the 
NRLS reporting system. The main advances in safety have come from voluntary, non-
punitive reporting systems which allow reporters to give accounts rich in detailed 
information without fear of retribution (Wears et al, 2000). 
 
Often the use of error reporting systems to increase patient safety is criticised due to 
evidence of under-reporting of events. A retrospective review of case notes from two 
obstetric units revealed that reporting levels can be as low as 45% Stanhope et al, 1999. 
The review identified 196 incidents, 23% of these were reported by staff with a further 
22% reported by specialist risk mangers within the units. Stanhope et al, 1999 found 
that serious incidents were the most likely to be reported leading to a lack of 
representation for the true range of incidents that occur within healthcare environments. 
They suggest that this is likely to be even less representative if there are no risk 
managers to aid the process and an absence of a safety culture. 
 
Three studies have shown various reasons for the under-reporting of incidents. Vincent 
et al (1998b) looked at reasons for not reporting adverse events. The main reasons 
included fear of blame, high workload and the feeling that certain incidents did not 
warrant reporting. To encourage reporting they recommended that institutions operate a 
no blame culture, have ‘user friendly’ systems which are available to all staff, and 
provide continuing training of the use and benefits of reporting systems. Another study 
found that a number of staff did not know how to report incidents and even with a list of 
specific incidents that should be reported, they still used their own judgement when 
deciding whether to report an incident or not (Stanhope et al, 1999). Garbutt et al 
(2008) asked which factors would increase physicians’ willingness to report an incident, 
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85% of the physicians stated evidence that the reports were being used for 
improvements in safety and 66% stated if the reporting process took less than two 
minutes.  
 
The number of reports obtained is not critical to the success of the reporting system, 
however, it is important that the system receives enough reports to gain an overview of 
the safety issues (Vincent, 2006). With studies suggesting that the serious injuries are 
more frequently reported, it does raise a concern that if the system has a low reporting 
rate, many of the minor incidents and near misses may not be included and therefore no 
solutions will be found. There have also been suggestions that reports of incidents may 
not be accurate. This was considered in a study by Byrne and Jones (1997) simulating 
anaesthesia with 11 participants, a deliberate complication was added to the simulation 
and the participants were asked to complete a critical incident report after the event. 
The study found that there were discrepancies between the events that the participants 
had written down and the actual events of the procedure. The results suggested that the 
participants were influenced by previous schemas, being more likely to report typical 
events than what actually happened (Byrne and Jones (1997). In contrast, an analysis of 
in-patient paediatric medication errors found that the errors reported were mostly 
accurate based on a clinician review (Miller et al, 2006). Wakefield et al (1999) state 
that for accurate reporting, the practitioner must recognise an error has occurred, 
believe it warrants reporting, and overcome embarrassment or fear of punishment. 
Although reporting systems have some disadvantages in terms of data quality, they are 
an effective and time-efficient way of collecting large amounts of data.  It is also 
important for these data to be collected continuously to provide a benchmark of patient 
safety within hospitals and to monitor progress.  Therefore reporting systems have an 
important role in discovering the fall factors and injury levels of many patients which 
would be impossible to do without these systems unless the researchers had vast 
resources and time allowances.  The following section examines the consequences of 
falls.  
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1.2.5. Consequences of falls 
 
 
1.2.5.1. Injuries 
 
In addition to the obvious distress to patients, fall related injuries can result in longer 
hospital stays and therefore can be a financial burden to hospital trusts. In England and 
Wales it is estimated that over 970 patients sustain fractures as a result of a fall each 
year, with over half of these being hip fractures (NPSA, 2007a).  In the 12 months from 
September 2005 to August 2006 26 fall-related deaths were reported to the NPSA, with 
further un-reported deaths likely to have occurred due to fractured hips (NPSA, 2007a). 
In a study of 3,842 reported falls it was found that 66.4% of falls resulted in no patient 
injury, while 29.7% of falls resulted in minor injuries and 3.9% resulted in major 
injuries (Schwendimann et al, 2006). Similar fall-related injury rates were found in 
Krauss et al (2007); of the 7,082 eligible falls 60.5% were reported as no injury, 24% 
minor injury, 1.2% moderate injury and 1.2% major injury to patients. Although in this 
study it was found that 13.1% of reports did not specify the severity of any injury 
sustained which highlights reliability issues with incident reporting systems.  Of falls in 
older people aged 65-75 years who attended the emergency department after a fall in 
the community, 27% led to hospitalisation. In almost every case this was due to a 
fracture and resulted in a mean hospital stay of 9 days (Nordell et al, 2000). 
Clearly many injuries occur as a result of falling and the literature states that these can 
range from minor injuries to mortality.  The evidence presented here suggests that the 
rate of harm from falls in hospitals ranges from 26-33%, with most falls resulting in no 
harm or minor injuries.  
 
 
1.2.5.2. Fear of falling and depression 
 
Fear of falling has been estimated to be experienced by 20-85% of older people living 
in the community, and is thought to be more prevalent in woman then men (Delbaere et 
al, 2004; Scheffer et al, 2008).  Roe et al (2008) investigated the experiences of older 
people who suffered a recent fall (n=27, mean age 85 years).  The majority of people 
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fell indoors (n=23), were alone at the time of the fall (n=15), and were experiencing a 
repeat fall (n=22).  During semi-structured interviews with the older people, it was 
found that those who reflected on their fall and tried to understand the reasons for the 
occurrence were able to develop strategies to prevent further falls and continue with 
activities of daily living.  Those who did not go through the process of reflecting on the 
fall tended to restrict their activities and remained in fear of falling.  Although based on 
a small sample, this study suggests that re-living the fall and trying to understand the 
causal circumstances could prevent older people from developing a fear of falling.  
 
A longitudinal pilot study of fear of falling in people who have had strokes suggested 
that fear decreases over time (Schmid et al, 2011). Data were collected at baseline and 
at 6 months, 28 participants started the study but only 18 remained in the study 6 
months later with a mean age of 60 years.  Schmidd et al (2011) found that fear of 
falling significantly decreased (p=0.015) over the study period, however this is based on 
stroke patients who were in stages of recovery during this period.  Therefore, this 
finding may not be applicable to other types of people who may have permanent 
disabilities or limitations which make them fearful of falling.  
 
A systematic review (Scheffer et al, 2008) indicates that the main risk factor for fear of 
falling was having at least one previous fall, however fear of falling was also found in 
older people who had not suffered from falls, therefore these results are slightly 
contradictory.  Scheffer et al (2008) stated that the negative consequences of fear of 
falling includes less physical activity, avoidance or restriction of activities, depression, 
decreased social contact and lower quality of life. Scaf-Klomp et al (2003) found in a 
study of 159 patients (>57 years) who suffered fall-related limb injuries that one year 
post-injury, both disability and depression were higher than at baseline. Participants 
seemed to suffer from depression more as recovery appeared to stagnate, which 
suggests that patients with long-term illnesses or permanent disabilities experience 
depression for longer periods.  
 
The literature has shown that fear of falling is prevalent in many older adults, and that 
fear can present itself even before a fall has occurred. Scheffer et al (2008) state that it 
is difficult to compare findings between studies due to methodological difference, and 
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also commented on the lack of large, prospective follow-up studies which examine the 
fear of falling over time.  
 
 
1.2.5.3. Repeated falls 
 
There is moderate evidence that people who have fallen once are more likely to fall 
again. Hitcho et al (2004) found that 22.4% (n=41) of hospital inpatients with reported 
falls (n=183) had previously fallen within the last three months.  However, this study 
did not focus only on older people, with the ages of patients in the study ranging from 
17-96 (mean = 63.4).  Based on a study of patients 65 years or older discharged from 
hospital (n=311), Mahoney et al (2000) found that in the first month following 
discharge, 14.8% (n=46) experienced a fall.  This fell to 7% in the second month, and 
5.4% in the third month.  The majority of patients fell once (n=33; 72%), with the 
remaining 13 patients (28%) falling twice or more.  11% of falls in the first month 
resulted in serious injury requiring rehospitalisation, whilst 21% resulted in minor 
injury such as bruising and abrasions.  A Japanese study of older (mean n=81 years) 
dementia patients found that 35.5% of the participants fell more than once with an 
overall fall rate of 54.5% (Kanemura et al, 2000).  A study of 1,082 inpatients falls by 
Fischer et al (2005) found that 11% of patients (n=120) fell more than once.  The 
demographics of these groups also showed that repeat fallers were slightly older than 
single occasion fallers (64.3 vs. 61.8 years), although this was not statistically 
significant.  Evans et al (2001) suggest that between 16 and 52% of patients who fall 
repeat the fall during their hospitalisation.   
 
Therefore the evidence from previous studies suggests that 14-52% of patients 
experience a repeat fall either in hospital or after discharge.  With some evidence to 
suggest that the rate of falls decreases with time after discharge, perhaps as patients 
recover from acute illnesses. One of the higher rates reported (35.5%) was based on 
repeat falls in patients with dementia who were also very old (mean age 81 years), 
therefore this could suggest that older dementia patients experience more repeated falls 
than other patients.  The evidence surrounding repeat falls is quite varied with large 
differences between estimated rates, this may be explained by the different 
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methodologies used (i.e. prospective and retrospective studies). As many falls go un-
witnessed and perhaps undetected, it is therefore possible that the true extent of 
repeated falls has not been uncovered.  This may be especially relevant in dementia 
patients as they may not be able to communicate to healthcare staff after they have 
suffered a fall.  
 
 
 
1.2.6. Intrinsic and Extrinsic Factors for falls 
 
It is recognised that it is usually a combination factors which contribute to a person 
falling. These are sometimes categorised as intrinsic and extrinsic factors.  Intrinsic 
factors are factors associated with the person who fell, such as, illness, loss of balance, 
poor mobility (see Table 1.1). Extrinsic factors are external to the person, such as 
environmental design, trip hazards, poor lighting and system issues (Table 1.1). There 
can be crossover and grey areas between these two categories.  For example, someone 
may have poor vision but they can be prescribed corrective lenses to address that 
problem.  If this person fell because they were not wearing their glasses it is due to both 
intrinsic factors of visual impairment, and extrinsic factors of not wearing their glasses. 
Table 1.1 shows a number of factors from Hignett and Masud (2006) which are thought 
to be associated with patient falls. Table 1.1 was used to form a structure for the 
literature review in the following sections.  
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Table 1.1 Intrinsic and Extrinsic Factors for Patient Falls (Hignett and Masud, 2006) 
 
Intrinsic factors (Patient) Extrinsic factors (Environment) 
1 Functional and mobility issues 
e.g. strength, balance, gait, and 
mobility problems 
1 Bed rails, e.g. where the patient is found on 
the floor by the bed and the bed rails were 
up. 
2 Visual and/or hearing impairment 2 Improper bed height, e.g. bed described as 
being too high for patient to exit safely 
3 Cognitive impairment, confusion, 
dementia (including 
violent/aggressive) 
3 Attachment to equipment: catheter, ECG 
leads, IVs, oxygen, chest tubes 
4 Medicine use: taking 4 or more 
medications 
4 Ill-fitting footwear 
5 Postural hypotension, dizziness, 
vertigo 
5 Slippery/wet floors, e.g. urine, water 
6 Urinary incontinence or 
frequency (include if looking for 
toilet – but not if just fall in toilet) 
6 Poor lighting 
7 Fear of falling 7 Lack of safety equipment e.g. missing 
safety/grab rails around toilet 
  8 Environmental markings, e.g. signage 
  9 Equipment mobility e.g. tables/lockers 
moving when patients are leaning on them 
  10 Doorway and furniture design 
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1.2.6.1. Frailty 
 
Schwendimann et al (2006) found that, of 2,512 patients who fell, 83.1% had impaired 
mobility at the time of their first fall. Lord et al (1991) identified six physiological 
factors that significantly discriminated between participants who experienced multiple 
falls and those who experienced one fall or did not fall. These factors were; 
“proprioception in the lower limbs, visual contrast sensitivity, ankle dorsiflexion 
strength, reaction time, and sway with the eyes closed”. The use of these factors led to 
correctly categorising 76% of participants into groups of multiple falls and non-multiple 
falls and highlighted some of the physiological factors associated with the risk of 
multiple falls in the elderly population. Haines et al (2008) state that many falls risk 
assessment tools for use with in-patients include an assessment of standing balance or 
gait stability. However, in their investigation of the link between standing balance 
impairment and in-patient falls, the findings did not support an association between 
standing balance on admission and the falls risk to the patient.  
 
 
1.2.6.2. Cognitive impairment 
 
Patients with cognitive impairments (e.g. dementia and delirium) may have different 
risk factors for falls and therefore need a different level of care compared to other 
patients. 
Schwendimann et al (2006) found that of 2,512 patients who fell, over half had 
impaired cognition at the time of their first fall.  A Japanese study of 110 dementia 
patients reported a high fall rate within a geriatric hospital (Kanemura et al, 2000). 
Kanemura et al observed older patients (81 ± 6.8 years) over a period of six months in 
which 54.5% of participants fell (n=60) and 35.5% of participants fell more than once 
(n=39). Although this study focussed purely on patients with dementia, they found no 
significant differences in severity of dementia between the falling and non-falling 
groups. Eriksson et al (2009) studied 191 dementia patients (age 78.6 ± 7.5 years) of 
whom 64% could walk unaided on level ground. Over a two year period 39% of the 
participants fell, with more than half having more than one fall (n=41, 21%). The fall 
rate was significantly higher for men (51%) compared to women (32%). When females 
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fell it was more often reported to be related to lack / misuse of a walking aid, although 
the proportion of women using walking aids was twice that of men. Hazardous 
conditions for falling were identified as anxiety, darkness and not wearing shoes.  
Shaw et al (2003) reported a multi-factorial intervention for cognitively impaired older 
people presenting to A&E after a fall (n=275, aged 65+). The primary outcome was the 
number of participants who fell in the year after the intervention.  They found no 
significant difference between control and intervention groups, however fall rates were 
very high (74% & 80%). 
 
These studies show that confusion is a prevalent risk factor for falls and should be 
considered within interventions.  Due to the lack of success of an intervention with this 
group, it is possible that confused patients have different causal factors for falls 
compared to non-confused patients.  Therefore interventions may need to be 
specifically tailored to the target group to be effective.  Section 1.2.5 describes some 
interventions which have been trialled in hospitals.  
 
 
1.2.6.3. Podiatry and footwear 
 
Menz and Lord (2001) evaluated 135 older people (age 75-93 years) for foot problems 
and a foot problem score was assigned to each participant by an experienced podiatrist. 
The ‘foot problem score’ was found to be significantly associated with the ability to 
perform mobility tasks and maintain balance. Balanowski and Flynn (2005) found that 
older people had significantly increased functional ability after the removal of painful 
plantar hyperkeratoses (callouses). Also Koski et al (1996) noted that those with 
bunions are twice as likely to fall than those without.  In a study of 175 participants 
living in a retirement village, Menz et al (2006) describes a significant association 
between fallers and disabling foot pain. Fallers were also found to have weak toe 
plantar flexor muscles and reduced ankle flexibility.  
 
Despite this evidence of a relationship between foot problems and falls, a lack of 
podiatry involvement has been identified in falls prevention strategies. In a survey of 
105 London NHS organisations, only one organisation was found to formally involve a 
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podiatrist in their fall prevention strategy (Hughes, 2002). It is thought that certain 
biomechanical properties of footwear are associated with an increased risk of falling. 
Tencer et al (2004) studied 327 fallers (65 years and older) and matched controls in 
everyday settings. Their findings showed little relation between the risk of falls and 
factors thought to be related to foot position sense, such as sole thickness and flexibility 
and heel-collar height. This contrasts with the findings of another study which 
concluded that men were more aware of their foot position and had better stability when 
wearing shoes with thin, hard soles (Robbins and Gouw, 1992). Tencer et al (2004) 
stated that the strongest predictor of falls risk that they found was the sole/surface 
contact area, which provides an easily measurable characteristic when choosing and 
designing shoes for older people.  
 
Sherrington and Menz (2003) examined the footwear worn at the time of a fall related 
hip fracture in the community, they found that 21.6% were wearing slippers, 16.5% 
walking shoes, 8.2% sandals and 7.2% were barefoot. They stated that participants who 
wore footwear without any fixation were more likely to have tripped than experience 
any other type of fall mechanism. It was also noted that wearing footwear without 
fixation promoted a shuffling gait and footwear was more likely to slip off the feet 
when walking. Tsai and Lin (2012) found that older people adopted a more cautious 
gait pattern when walking in socks compared to walking barefoot, and suggest that 
walking in socks may present a greater balance threat to older people. In a review of 
footwear and falls in older people, Menant et al (2008) concluded that the most suitable 
type of shoes to prevent falls in older people were “Oxford type shoes equipped with a 
tread sole and a treaded beveled heel” (pp. 1175).  Perry et al (2008) examined the 
effects of using a specially designed balance enhancing insole on older people with 
moderate loss of foot-sole sensation. During the 12 week testing period, the facilitatory 
insole improved lateral stability during gait. The group using the balance enhancing 
insole also experienced less falls than the control group, however the small sample size 
(n=40) limits the reliability of this study’s findings and research is needed to test this 
type of intervention further.   
 
There has been a large amount of research conducted in the area of footwear and 
podiatry. The literature suggests the safest type of shoe to wear to prevent falling and 
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the necessity of treating painful foot problems. However, there is little research 
regarding footwear used in hospital and little research was found that examined the 
effects of bare feet on the risk of falling. It is more likely that in a hospital environment, 
many of the patients will either wear slippers, socks or have bare feet due to being in 
bed for the majority of the time.  More research is needed regarding suitable flooring 
for hospitals which may reduce the risk of injury and is also suitable for bare feet. 
 
 
 
1.2.6.4. Flooring 
 
Simpson et al (2004) examined a total of 6,641 falls and found that wooden carpeted 
floors were significantly less likely to result in fracture after a fall compared to all other 
floor types examined. The mean impact force was also significantly lower on wooden 
carpeted floors. Drahota et al (2007) carried out a review of literature relating to floor 
types and fall-related injuries. They state that flooring should be considered as a 
possible intervention to reduce the risk of injury in patient falls, however more high 
quality research is needed to establish the most effective materials to use.  Further 
research by Healey (1994) on the role of flooring in falls, analysed 225 accident forms 
of patients falling on carpet or vinyl flooring.  They found that only 17% sustained 
injuries when falling on carpet in comparison with 46% sustaining injuries when falling 
on vinyl.  
 
Zamora et al. (2008) investigated older people’s (over 60 years) safety perceptions of 
different floor types.  Textured flooring was perceived to be safer than other design 
elements and a shiny floor was always perceived to be unsafe.  This study suggests that 
the design of flooring and level of lighting can be an important influence in perceptions 
of safety by older people.  It is therefore important that flooring appearance is not 
misleading (e.g. an unsafe, slippery floor which can be perceived to be safe by the 
user).   
 
This research suggests that the likelihood of fracture and injuries after a fall is less on 
wooden flooring with carpet when compared to vinyl and other flooring types. Further 
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research is needed in this area to examine hospital flooring in particular as it may not 
practical to use carpeted flooring in hospitals due aspects such as cleaning, mobility of 
wheeled transportation and the amount of fluids that may come in contact with the 
floor.  The evidence suggests that it is also very important to make sure that the flooring 
appears safe to older people, by reducing the shine on floor surfaces.  
 
 
 
1.2.6.5. Vision 
 
A review of vision and falls by Lord (2006) states that poor vision significantly 
increases the risk of falls and fractures in older people. Visual impairment is widespread 
in the older population, especially in women and those residing in nursing homes 
(Abdelhafiz et al, 2003). Visual acuity and the ability to adapt to the dark declines after 
the age of 50 (Harwood, 2001), also as people age there is a rapid increase in the 
prevalence of cataracts from 17% at age 65 to 70% in people over 80 (Harwood, 2001). 
A study of British older people showed that the prevalence of visual impairment 
increased significantly with age with 35.5% of over 85 year olds suffering from a visual 
impairment (van der Pols et al, 2000). There is general agreement that the environment 
should be adapted to account for those with visual impairments (Harwood, 2001; 
Campbell et al, 2005; Källstrand-Ericson & Hildingh, 2009, Lord, 2006).  
 
This evidence suggests that vision is an important consideration when designing spaces 
for older people and preventing falls.  Care environments should ensure that good 
environmental design is employed to make the best use of visual cues for those that are 
partially sighted (e.g. use of high contrast on door frames). It is also important to 
consider the amount of obstacles in patient rooms, especially on frequently used routes 
such as the path to the bathroom.  
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1.2.6.6. Lighting 
 
Lighting can be a risk factor for falls as older people cannot adapt to the dark as well as 
other people.  Kinsella-Shaw et al (2006) manipulated light intensity and the amount of 
stationary structure of the environment in the line of sight of young (22.8 ± 0.83 years) 
and older (72.2 ± 4.9 years) participants while standing. Results suggested that highly 
structured stationary surroundings and higher illumination (440 lx plus) facilitate 
postural balance in older people. They state that a visual environment designed within 
these parameters may be expected to decrease the risk of falling in older people.  
 
Helbostad et al (2009) modified the vision of 24 older participant (78.5 ± 3.4 years) 
using glasses to simulate visual impairments. The impairments simulated were reduced 
depth perception, double vision, blurred vision, and tunnel vision. It was found that all 
four simulated visual impairments caused changes in gait in dim lighting, the strongest 
effects were observed in the tunnel and double vision manipulations.  
 
Kesler et al (2005) studied the effects of lighting on the gait of 22 patients (70-90 years) 
with a high level gait disorder (HLGD) and 20 age matched controls. A HLGD was 
described as an “altered gait that is not a result of lower extremity or peripheral 
dysfunction and cannot be attributed to well defined chronic disease” (Kesler et al, 
2005, pp. 2) this is shown in the often observed cautious gait of older people. The key 
findings of this study were that both groups walked more slowly under diminished 
lighting, however the patients with HGLDs had significantly increased gait variability, 
this effect was not observed in the healthy controls. Kesler et al. suggest that patients 
with an already increased risk of falls may exacerbate the problem by adopting 
inappropriate responses to reduced lighting conditions, such as increasing their stride-
to-stride variability. The results indicate that poor lighting combined with gait disorders 
may lead to a higher risk of falls in older adults.  Thies et al (2005) looked at the effects 
of uneven surfaces on young (22.2 ± 3 years) and older (70.2 ± 4.1 years) healthy 
women in different lighting conditions. It was found that lighting level had no 
significant effect on the gait of either group, however the irregular surface did cause 
significant alterations in gait in the older group.  
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Only one design feature was found that attempted to combat the lighting issues 
mentioned above.  Figueiro et al. (2008) tested a novel lighting design with older 
people (≥65 years) in mind, which was intended for use in a single occupant facility 
bedroom.  The lighting system made use of light emitting diodes (LEDs) located close 
to the floor and around a door frame.  This systems has the benefit of providing visual 
cues (i.e. horizontal and vertical reference points) and the location of the door. 
Interestingly, Figueiro et al. found that tilting the door frame resulted in the participants 
changing their weight distribution on their feet (Figure 1.5).  The older people tended to 
lean towards the same side as the door frame had been tilted.  Participants seemed to be 
particularly affected by visual cues during the process of moving from a seated to a 
standing position.  The participants were also able to see objects on the floor slightly 
more clearly in comparison to traditional wall nightlights.  The lighting system was well 
accepted by the participants.  However, this may be in part due to the fact that the 
lighting system was motion sensor controlled, which would not be suitable in a hospital 
environment due to the volume of human traffic during night hours (e.g. nursing 
rounds).   
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Figure 1.5 Photograph showing the door frame tilt and lighting system (Figueiro et al, 2008) 
 
These studies would suggest that lighting may have an effect on the risk of falls in older 
people. This seems especially relevant in the populations of older people who are 
already predisposed to falling by gait or vision impairments. All of these studies have 
been laboratory based and have used small samples and therefore may not accurately 
represent real life situations, however, they do follow the trend that poor lighting can 
negatively affect the gait in older people. Only one design concept was found which 
suggests new ways for lighting to be used in a care environment, and although the 
design by Figueiro et al (2008) may not be of use in a hospital environment due to the 
motion sensor, it does give novel ways of lighting a room. The design seems very 
practical by giving light at floor level rather than high on the walls as this is less likely 
to disrupt patients’ sleep and lighting around a door frame (perhaps to a toilet) may give 
older patients a better sense of direction in unfamiliar surroundings. The concept of 
providing visual cues by use of lighting is also very interesting and is in agreement with 
Kinsella-Shaw et al (2006) who suggested that highly structured stationary 
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surroundings facilitate postural balance in older people and Simeonov et al (2009) who 
found that a simple vertical structure (such as a wooden bar) could improve 
construction workers’ stability by serving as a visual reference. 
 
 
1.2.6.7. Bed rails and height 
 
The use of bedrails in English and Welsh acute care hospitals has been recently 
estimated at around 25% of patients (Healey et al, 2009). The NPSA state that bedrails 
are only to be used to prevent the patient from accidently rolling or slipping out of the 
bed and are not effective when used as a tool to restrict the autonomous movement of 
patients (NPSA, 2007b). In spite of this, there are many studies that view bedrails as a 
restraint and group them with other restraints such as belts and wrist/ankle cuffs 
(Hamers et al, 2004; Bredthauer et al, 2005; Gallinagh, 2002;). Capezuti et al (2002) 
found that the use of night time bilateral side rails increased after an intervention to 
reduce the use of restraints in nursing homes, it is possible that staff in these nursing 
homes used bed rails to stop residents exiting their beds as a substitution for other 
restraints.  
 
It seems that the main rationale for nurses using bed rails is to prevent patient falls 
(Hamers et al, 2004; Healey et al, 2008b; 2009) but no literature has been found that 
gives an indication of how nurses feel bed rails will prevent falls and more importantly 
whether they use bed rails as a safety method to prevent wandering.  Some evidence 
suggests that bed rails may cause harm to the patient through entrapment and 
malfunction. Hignett and Griffiths (2005) found the type of injury sustained due to 
entrapment could vary with the type of bed rails used, with incidents involving half rails 
more likely to result in the death of a patient than any other type of bed rail. Boocock 
(2006) carried out strength tests on a number of different bed rail models used within 
UK hospitals and care homes and suggested that the majority of bed rails tested 
possessed design limitations which did not pass the current CEN standards for strength 
and rigidity. Compliance with these standards is not compulsory, however this study 
highlights possible dangers from people leaning on bed rails and recommends that 
designs for bedrails should be improved. 
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Capezuti et al (2002) state that the use of side rails can be useful as they may remind 
cognitively sound patients to call for help, however for confused patients they act as a 
barrier to their independence and this may cause such patients to attempt to climb over 
the rails which could result in injury or entrapment.  Healey et al (2008b) conducted a 
systematic review of the literature of the effect of bedrails on falls and injury. From this 
it was concluded that the evaluation of the research does not adequately support the 
view that bedrails are inherently harmful. However, this review was limited by the 
amount of good quality research on the subject and Healey et al call for more research 
to be conducted, especially randomised control studies of bedrail interventions. 
Although the information on the harmful or beneficial effects of bedrails seems to be 
mixed, a large amount of studies agreed that there cannot be a blanket approach to this 
issue and recommend that individualised assessments are made for the use of bed rails 
(Healey et al, 2008b; Fonad et al, 2008; Gallinagh et al, 2002; Hammond and Levine, 
1999; Capezuti et al, 2002). This literature review suggests that bed rails can be useful 
to some patients, especially those who have no independent mobility and are at risk of 
accidentally falling from their bed. However, the literature shows that bedrails can be 
harmful to some patients and should not be used with cognitively impaired patients who 
may climb over them.  
 
With regard to bed height Capezuti et al (2008) state that seat heights which are below 
80% or above 120% of lower leg length can impede safe transfer and contribute to falls. 
In their study of 263 nursing home residents, they found that three quarters of residents 
had a bed height that was greater than 140% of lower leg length, which is seen as a risk 
factor for patient falls.  This may suggest that patients in nursing homes may have 
difficulty in mobilising even without bedrails, as their bed is too high for them to use 
properly.  
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1.2.6.8. Volunteer sitters 
 
A study of the effect of volunteer ‘sitters’ was conducted in two four-bed safety bays in 
two Australian hospitals (Giles et al, 2006). It was found that there was no significant 
difference in the rate of falls per 1000 bed days during the implementation period 
compared to the baseline period. However, during the hours the volunteers worked 
(9am-5pm Mon-Fri and Saturday mornings) there were no falls recorded in the safety 
bays for the implementation period. A similar study found that volunteer services for 
longer periods (8am-8pm on weekdays) and a roaming volunteer to spot wandering 
patients could reduce falls in that setting by approximately six falls per month 
(Donoghue et al, 2005). These two small studies show that the presence of volunteers 
does have the potential to help to prevent falls and further large scale research is needed 
to show the extent to which volunteers could be utilised as a cost effective falls 
prevention initiative. 
 
 
 
1.2.7. Interventions 
 
Schwendimann et al (2006) conducted a study investigating the effects of an inter-
disciplinary falls prevention program (IFP) in a 300 bed urban public teaching hospital 
in Switzerland. The hospital comprised of three clinical departments; internal medicine 
(122 beds), surgery (100 beds) and geriatrics (78 beds). The study ran from 1999 – 
2003 with the IFP (developed from an earlier fall prevention protocol and literature 
review) commencing in 2000. The IFP consisted of three general steps; firstly patient 
screening to identify those at risk of falling, secondly those patients were to be assessed 
by a physician, with the third step being the implementation of general safety measures 
and specific interventions to prevent patient falls and injuries. In total 3,842 falls were 
reported affecting 2,512 (7.2%) hospitalised patients. Overall, 66.4% of falls resulted in 
no patient injury, while 29.7% of falls resulted in minor injuries and 3.9% resulted in 
major injuries. At the time of their first fall over half of the patients had impaired 
cognition or a history of falls, with 83.1% having impaired mobility. The inter-
disciplinary falls prevention program did not reduce either the in-patient fall rates or the 
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resulting injuries. The rate of compliance to the intervention protocol was not recorded 
therefore it is unknown. This makes it difficult to know whether the staff were 
committed enough to adhere to such a complex program and whether lack of 
compliance may have hindered the success of the intervention.  
 
Healey et al (2004) focused on older in-patients in elderly care wards and associated 
community units of a district general hospital in the North of England. Matched pairs of 
wards were assigned to either intervention or control groups, in the intervention group 
the staff followed a printed care plan for patients identified as being at high risk of 
falling. There was a significant reduction in the relative risk of recorded falls among the 
invention group, but not in the control group. This study also identified that there was 
no significant reduction in the incidence of fall related injuries, despite there being a 
difference in the number of recorded falls. 
 
Krauss et al (2008) conducted an intervention study on general medicine floors at a 
1300-bed urban tertiary-care academic hospital. Of nine floors, two were selected for 
the intervention and two were selected as the control group. The intervention consisted 
of further staff training on falls prevention and the implementation of five falls 
prevention measures if the patient was deemed to be at risk of falling: 1) Alerting other 
staff that the patient is at risk of falling, this could be by use of wristbands or signs 
above the patients’ beds. 2) Reinforcing the falls prevention teaching given to both the 
patient and their family. 3) Implementing toileting schedule and/or safety rounds every 
two hours in the day and every four hours at night time. 4) The review of medications 
the patient was receiving. 5) Physical therapy consultations or providing a walking aid 
if the patient is used to using one at home. These five steps were used alongside patient 
specific falls prevention strategies such as bed alarms, low beds or moving patient 
closer to the nurses’ station. This intervention program was devised from a review of 
the literature and previous research carried out at the hospital. The control group 
continued to use their normal falls prevention approach such as a daily assessment of 
falls risk, use of signage and other strategies as needed. Fall rates over the 9-month 
intervention period were 23% lower than the 9 months pre-intervention period (5.09 
falls per 1000 patient days vs. 6.64 falls per 1000 patient days), however, this did not 
reach statistical significance. The intervention floors compared to the control floors 
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during the intervention period also showed a similar reduction in fall rates (26%) but 
this did not reach statistical significance either. Fall related injuries did not differ 
significantly between the invention and control floors during the intervention period. 
Staff members were tested on falls prevention measures before and after the 
intervention and it was found that their test scores had improved significantly. This 
study did measure compliance with the intervention strategies and found that there was 
only 36% compliance with toileting schedules. This highlights a major issue with the 
implementation of falls prevention strategies; perhaps the first step is to create a safety 
culture which can then be built upon to increase the rate of compliance among staff. 
The results of this study may not be generalisable to other services due to it being 
conducted on only general medicine floors. It is also limited as it relies upon self-
reporting from staff as it is unclear what percentage of falls may go unreported. The 
reports submitted were then followed up by interviews with staff and patients but on 
some occasions this resulted in missing data due to staff being unavailable or patients 
being discharged. Finally, it is possible that the reduction in falls could be due to the 
Hawthorne effect as researchers were often present in the setting.  
 
This evidence suggests that to date fall interventions in hospitals have achieved only 
limited success.  This may be due to the interaction between a complex hospital 
environment and patients presenting with many different ailments that may affect their 
risk of falls.  Fall interventions may work better if they are specially targeted towards a 
distinct group of patients to remove some of the extra variables.  There is still therefore 
a need for better research for us to understand what factors might be most important in 
preventing falls in older people and specific groups of patients.  
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1.3. SUMMARY 
 
This introduction and literature review has shown the vast amount of factors that may 
play a part in the mechanisms of falls in older people.  This includes a variety of 
intrinsic and extrinsic causal factors such as confusion, vision, bedrails and footwear.  
This thesis focuses on groups who are at a higher risk of falls, namely older hospital 
patients who may have some form of dementia or frailty.  The next chapter explains the 
methodologies used to investigate falls in these patients and an overview of strategies 
for data analysis.  
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CHAPTER 2  
AIMS, OBJECTIVES & METHODOLOGIES 
 
 
This chapter firstly explains the general aim and objectives of this thesis with further 
aims within each of the three results chapters (3, 4, and 5). This chapter then goes on to 
describe the general methodologies employed within the thesis. This section is an 
overview of the types of methodologies used and how they relate to one another. The 
operational methods of each study are described in the relevant chapters. 
 
2.1. AIMS 
 
The aim of this thesis is to investigate the associations between patient characteristics 
and environmental causal factors of falls in hospital, with a particular focus on older 
patients. 
 
2.2. OBJECTIVES 
 
 
1. To carry out three pilot studies to explore which topics relating to falls and 
which specific groups of patients should be further researched.  
a. Coding and analysis of a one year period of NRLS incident report data 
of falls.  
b.  Staff interviews and location plotting after patient falls  
c. Collecting and analysing data regarding patient satisfaction with the built 
environment. 
 
2. To conduct an overnight audit of bedrail use around the UK 
a. To investigate the association between bedrail use and different patient 
groups. 
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b. To explore the current ward design, visibility and equipment factors 
relating to falls. 
c. To investigate the characteristics of patients in care of older people 
wards to determine whether these patients can be defined as a separate 
group compared to same age peers. 
 
3. To investigate patient falls nationally by coding and analysing a secondary data 
set: the NRLS incident reports of patient falls in England and Wales collected 
over a three year period.  
 
4. To produce a practical summary of findings for easy translation into 
environmental design requirements.  
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2.3. METHODOLOGIES 
 
 
Many falls interventions focus on patient or staff factors and attempt to reduce the risk 
of falls by asking people to change their behaviour. In acute care environments patients 
are often in hospital for very short periods of time and in many cases very unwell, 
therefore it is unlikely that they will change their behaviour in that time. Therefore 
instead of trying to adapt the patient to the environment, this thesis aims to investigate 
ways of making the environment work for the patient and prevent falls by facilitating 
movement. By focusing on the environmental factors and how they relate to patient 
factors it will inform future work on designing hospital environments and equipment 
that may prevent falls in specific patient groups. 
 
2.3.1. Mixed methods – Ergonomic perspective 
 
This thesis employs a mixed method experimental design to tackle the problem of in-
patient falls from different viewpoints.  Throughout, an ergonomic perspective is taken 
which investigates how to make the hospital environment and system better serve the 
user (i.e. older patients) and prevent patient falls. The philosophy of adapting the 
environment rather than the patient was very important and explains why the primary 
focus of this research is on the extrinsic factors of patient falls. This will be achieved 
using a variety of methods collecting or using both quantitative and qualitative data to 
learn more about the patient population and their association with environmental factors 
of falls.  These methods include; interviews, surveys, observations, and secondary data 
analysis.  
 
A mixed method design was chosen as Robson et al (2002) states that using more than 
one method in an investigation can have substantial advantages, adding that one 
important benefit of multiple methods is in the reduction of inappropriate certainty of 
results. Mixed method research can be particularly useful within healthcare disciplines 
as a broader range of perspectives is necessary to do justice to the complex and multi-
faceted research problems encountered (Doyle et al, 2009; Östlund et al, 2011). 
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Indicative of this effectiveness, the proportion of studies in health services research 
using mixed methods has increased over time (O’Cathain et al, 2007).  O’Cathain et al 
(2008) also suggested that the health services research community could improve mixed 
methods studies by attempting to integrate data and findings from the individual 
components.  This thesis incorporates a variety of methods and data types with the aim 
of enabling triangulation between the different data sets to enhance the reliability of the 
findings.  
 
Östlund et al (2011) identified three types of mixed methods research analyses; 
Sequential, Concurrent, and Parallel.  This thesis employs aspects of each of these 
analytic methodologies (see Figure 2.1). Sequential data analysis considers the data in 
sequence, often with the purpose of informing another method (Östlund et al, 2011).  
This method has been employed in this thesis by conducting three pilot studies which 
explored fall factors and tested the feasibility of methods.  The pilot studies in Chapter 
3 were then used to inform and shape the research detailed in Chapters 4 and 5.  
Concurrent data analysis is an approach where data sets are integrated during the 
analytic stage by quantifying or qualifying the data so they are both the same type (i.e. 
quantitative or qualitative).  This then allows data to be compared and combined, 
developing a more complete picture (Östlund et al, 2011).  This thesis uses the 
concurrent approach in Chapter 3, pilot A & B (NRLS analysis & staff interviews), and 
Chapter 5 (NRLS analysis) by coding qualitative data such as free text descriptions and 
verbatim responses from staff interviews to convert them into quantitative data. This 
enabled the use of statistical testing and allowed comparisons to be made between data 
in the discussion (Chapter 6).  Parallel data analysis is where the collection and 
analysis of both data sets is carried out separately and findings are not compared or 
consolidated until the interpretation stage (Östlund et al, 2011).  The research presented 
in Chapters 4 and 5 took this approach and the studies were conducted simultaneously 
with the findings of each chapter being combined in the discussion (Chapter 6).  
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Figure 2.1. Diagram of analytical methods used in this study 
 
 
 
 
 
Chapter 3 
Pilot studies  
Pilot B 
(Interviews) 
Chapter 5 
 NRLS analysis 
Pilot A 
(NRLS) 
Chapter 4 
 Overnight Bedrail Audit 
Pilot C 
(Patient 
survey) 
Chapter 6 
Discussion 
Sequential analysis:  
Pilot studies in chapter 3 
informing chapters 4 & 5 
Parallel analysis: 
Chapters 4 & 5 were conducted in 
parallel and then findings are 
consolidated in the discussion (chapter 6) 
Concurrent analysis:  
Some qualitative data were 
coded to convert them to 
quantitative data, enabling 
statistical testing 
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2.3.2. Interviews 
 
Interviews are the most commonly used method in knowledge elucidation exercises, 
and provide a relatively simple and straightforward approach to the study of attitudes, 
values, beliefs and motives (Robson, 2002).  Interviews can range from the formally 
planned structured interview, to the unstructured interview which has no pre-
determined agenda (Shadbolt, 2005).  During a formally structured interview, questions 
are pre-planned, and the interview followed as a pre-defined structure.  According to 
Shadbolt (2005), the structured nature of transcripts resulting from the interview aid and 
simplify analysis.  Unstructured interviews allow the interviewer to conduct an 
interview in a general area of interest, but also to allow the conversation to develop 
within this area (Robson, 2002).   Interviews can be advantageous over forms of non-
contact data collection methods such as questionnaires and surveys, since the presence 
of the interviewer encourages participation from respondents, and the interviewer is 
able to clarify questions to the interviewee if necessary (Robson, 2002). Furthermore, 
the interviewer is able to judge to what extent the exercise is treated seriously (Robson, 
2002), allowing a certain degree of ‘quality control’.  As with all methods however, 
interviews also have disadvantages.  These largely relate to the limitations in the 
respondent’s ability to answer questions, for instance their memory, knowledge and 
motivation (Robson, 2002).  Furthermore, respondents may in some cases fabricate 
answers in order to show themselves in a better light (i.e. a bias towards social 
desirability [Robson, 2002]), or to protect themselves where they fear litigation or 
blame.  However, this can be overcome by reassuring participants that responses are 
confidential, and for research purposes only.  It is also possible for respondents to be 
influenced (unwittingly) by the interviewer, leading them towards ‘correct’ answers 
through poorly worded questions, or through an action or verbalisation which the 
respondent identifies as a cue (Robson, 2002).                
 
2.3.3. Surveys 
 
Surveys can provide information about the distribution of a wide range of ‘people 
characteristics’, and of relationships between such characteristics (Robson, 2002).  
They provide a flexible means of collecting a large amount of data in a short space of 
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time (Stanton et al. 2005), making them efficient uses of a researcher’s time.  
According to Hakim (1987), a major advantage of the use of surveys is their 
transparency.  Once surveys have been distributed, the methods and procedures used are 
made visible and accessible to other parties (be they professional colleagues, clients, or 
the public audience for the study report), so that the implementation as well as the 
overall research design can be assessed.  However, surveys also have disadvantages, 
principally that there is little or no check on the honesty or seriousness of respondent 
answers (Robson, 2002).  Poor or improper design of surveys may also hinder their 
effectiveness, for instance if respondents do not feel that the options available to them 
are sufficient for them to answer the question fully, or as they would like.       
 
2.3.4. Secondary data and observation audits 
 
Secondary data from the NRLS will also be used, the strengths and weaknesses of using 
data from incident reports have already been described in the previous chapter.  This 
thesis will also employ methods of observation/auditing as part of the bedrail audit.  
These data were collected by people who were familiar with the hospital environment 
and were able recognise the equipment they were auditing.  People involved in the audit 
also underwent training exercises to ensure they were familiar with the audit before data 
collection commenced.  
 
2.3.5. Reliability and Validity of Methods  
 
Efforts have been taken to ensure the reliability and repeatability of these methods. This 
includes using standardised audit and survey proformas across field sites, developing a 
glossary of data coding, and testing inter-rater reliability of coding. It is recognised that 
judgement can vary between people, therefore those collecting data were trained and 
encouraged to ask questions to ensure that they had a good understanding of the 
research methods before commencing data collection. To reduce bias from fear of 
blame or retribution, staff members were interviewed about patient falls in a quiet 
location away from other staff and patients. All participants were also reassured of the 
confidentiality of their responses. Although the specific tools used in this thesis have 
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not been independently validated (e.g. proformas used), they have been subject to 
review by a number of academic and clinical experts in the field. Validity is also 
increased by using mixed methods and triangulating the findings of each study. The 
potential types and extent of biases of the specific methods used are detailed further in 
the limitations section in the Discussion (Chapter 6, section 6.3). 
 
 
2.4. SUMMARY 
 
The mixed methods presented in this chapter create a robust data set which allows the 
aims and objectives to be satisfied.  The combination of a series of methods overcomes 
a great deal of the limitations mentioned, by approaching the data from different angles. 
The methods of individual studies are presented in the following chapters (3, 4 & 5).  
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CHAPTER 3  
PILOT STUDIES OF FALLS IN HOSPITALS 
 
 
3.4.  INTRODUCTION 
 
This chapter presents three pilot projects that were conducted to gain insight into patient 
falls from different perspectives.  The first study uses national incident reports to 
investigate relationships between causal factors of falls in care of older people wards in 
acute and community care hospitals. The next study is a case study of 26 falls in care of 
older people wards of a large acute care hospital, using staff interviews and location 
plotting after patient falls. The final study in this chapter is based in community 
hospitals and looks at patient satisfaction with the built environment.  
 
The three different perspectives reflect the complexity of researching patient falls, 
particularly for those patients who have dementia and delirium.  Gathering data from 
staff, patient and national viewpoints provides both a broad view of the research area 
and information about the feasibility of different approaches on which later chapters of 
the thesis build. 
 
3.4.1. Aims 
 
The main aim of this chapter is to explore fall factors in order to build on or triangulate 
the findings in the following two main chapters.  The secondary aim is to test the 
feasibility of different methods of collecting and analysing falls data to inform the 
methods in the following chapters.  
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3.5. PILOT STUDY A: NATIONAL REPORTING AND LEARNING SYSTEM (NRLS) 
INCIDENT REPORT ANALYSIS 
 
3.5.1. Background 
 
In 2007 the NPSA published the third report from the Patient Safety Observatory: Slips, 
Trips and Falls in Hospital; this report was very influential and was also published as a 
peer-reviewed paper (Healey et al, 2008a). It used incidents reported to the NRLS and a 
review of current literature to create an overview of the situation with falls in English 
and Welsh hospitals. The report covered such topics as the injury rates, time of day and 
patient gender from the fall incident reports. There was also some analysis of the free 
text descriptions (n= 600 records) to shed light on which factors may have contributed 
to the fall and what the patient was doing at the time of the fall.  
 
The dataset used for the pilot project reported here also used data from the National 
Reporting and Learning System (NRLS). The NRLS is a branch of the National Patient 
Safety Agency (NPSA) which is concerned with collection and analysis of all incident 
reports made from National Health Service (NHS) establishments in England and 
Wales. The NRLS use the collected data to produce safety alerts and good practice 
guidelines for practitioners.  The data are made available to researchers with 
appropriate anonymity for individual reports and confidentiality agreements for the 
researchers.  
 
The aim of the pilot study with the NRLS data was to investigate relationships between 
intrinsic and extrinsic causal factors for in-patient falls on Care of older people wards in 
acute and community hospitals in England and Wales from national incident reports 
between 1
st
 Sept. 2006 and 31
st
 August 2007 using similar methods to those used by 
Healey et al. (2008a) in their earlier report. 
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3.5.2.  Method 
3.5.2.1. Search strategy and sampling 
This pilot project followed similar methods to Healey et al (2008) but provided a deeper 
analysis of the free text descriptions of the fall as a larger sample was used and factors 
were coded in more detail. It also focussed on Care of older people wards as older 
people are a particularly high risk group for falls (Krauss et al, 2007; Menz et al, 2006). 
A request was made to the NRLS to provide a dataset using the same search criteria 
(Table 3.1) as Healey et al (2008a). This resulted in a dataset of 215,784 incident 
reports.  
 
Table 3.1 NRLS Search Strategy 
Search strategy 
Date of incident 1st September 2006 to 31st August 2007 (Inclusive) 
AND  
Date incident was 
exported to NRLS 
Less than or equal to 1st May 2008 
AND  
Incident location level 1 
Either Community hospital, General / Acute Hospital, 
Residence / Home or Social care facility 
OR  
Incident location level 2 Either Nursing Home or Residential Care Home 
AND  
Incident category level 2 Slips, Trips, Falls 
 
To focus on incidents in acute and community hospitals the data were filtered to 
exclude reports not primarily connected with elderly patients in acute or community 
hospitals. The dataset was sorted to provide information for slips, trips and falls within 
in-patient care of older people wards in acute and community hospitals resulting in a 
final cleaned data set of 44,202 incidents. Figure 3.1 shows the sorting process and 
details of the numbers of reports in each category.
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 Figure 3.1 NRLS data sorting diagram 
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3.5.2.2. Coding of free text 
 
A random 15% sample was taken from the remaining dataset using the ‘Select Cases’ 
random sample function of SPSS (version 16). A 15% sample was chosen as this was 
deemed sufficient to allow a very detailed examination of the free text fields compared 
to other studies (e.g. 600 records were taken for free text analysis in Healey (2008a), 
0.3% of sample).  The current 15% sample resulted in 6577 records.  These data were 
then coded into three categories: 
1. Witnessed, for example: “Patient was being assisted by NA to use the 
commode, as the patient stood up she lowered herself to the floor, as unable to 
complete the manoeuvre with one member of staff .”         
2. Un-witnessed, for example: “Found on floor in corridor. Claims to have 
bumped her head...“      
3. Unknown, for example: “Patient was stood up shouting and swearing and fell 
over on a dry floor. Patient was not wearing slippers.”             
 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
The un-witnessed incidents (n = 4571) were then coded using previously defined 
categories of intrinsic and extrinsic causal factors which was adapted to add three new 
codes; patient not asking for assistance, hoisted after fall, and lack of care (table 3.2,  
Hignett and Masud, 2006). New categories also emerged from the data, and were thus 
included, details of all codes can be found in figures 3.2-3.4 in the next section 
(3.2.2.3). 
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Table 3.2 Coding framework (adapted from Hignett and Masud, 2006, with new codes in grey) 
Intrinsic factors (Patient) Extrinsic factors (Environment) 
0 Unknown 0 Unknown 
1 
Functional and mobility issues e.g. strength, 
balance, gait, and mobility problems 
1 Bed rails 
2 Visual and/or hearing impairment 2 Improper bed height 
3 
Cognitive impairment, confusion, dementia 
(including violent/aggressive) 
3 
Attachment to equipment: catheter, ECG 
leads, IVs, oxygen, chest tubes 
4 Medicine use: taking 4 or more medications 4 Lack of or Ill-fitting footwear 
5 Postural hypotension, dizziness, vertigo 5 Slippery/wet floors 
6 
Urinary incontinence or frequency (include if 
looking for toilet – but not if just fall in toilet) 
6 Poor lighting 
7 Fear of falling 7 Lack of or malfunctioning safety equipment 
8 Patient not asking for assistance  8 Environmental markings 
9 Hoisted after fall 9 Equipment mobility 
  10 Doorway and furniture design 
  11 Lack of or inappropriate care  
 
The coding was not exclusive, so one report could have a number of different causal 
factors and therefore be coded in more than one category. The following example was 
coded in two categories, (1) frailty, as the patient was using a walking aid and (2) 
footwear, as the slippers were too small. 
 
“Heard a crash. I was in side room washing a pt. Pt lying on her back with Zimmer 
frame. Pt slippers too small and she must of [sic] tripped. No apparent injuries. Ob 
stable. Seen by dr.” 
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As a final check, all records were re-coded with the final coding framework.  To 
enhance reliability of coding, a sub-sample of 150 records was coded by a second 
researcher with an agreement level of over 70% .The remaining records were discussed 
to reach agreement and then the dataset was recoded. 
 
Any category with more than 100 records was reviewed and divided into further 
categories if possible to give a more detailed analysis.  For example, the category 
‘patients unwilling or unable to ask for assistance’ (n=177) was divided further by re-
coding into four factors; ‘memory/confusion’, ‘unwilling’, ‘unable’, or 
‘unknown/other’.  
 
The data were stored and coded using Microsoft Excel and a statistical analysis was 
completed using SPSS V.16.  Associations were studied using the Chi-squared
  
and 
Fisher’s exact statistical tests. Associations were deemed to be significant if p<= 0.05. 
The effect size (Phi) was also calculated for the associations to determine the strength 
of the relationships. 
 
  
45 
 
3.5.3. Results 
 
 
3.5.3.1. Taxonomy 
 
A taxonomy (figure 3.2) was created using the categories from the coding process. The 
taxonomy included the number of incident records coded into each category and 
showed how many had intrinsic and/or extrinsic causal factors. Each incident record 
could be coded into multiple categories and the taxonomy shows which categories were 
most frequently identified as causal factors during the coding of the free text.  
 
Figures 3.2, 3.3 and 3.4 show the distribution of the different factors. Three figures are 
used to give more detail in the larger categories. Figure 3.2 gives an overview of the 
intrinsic and extrinsic factors, figure 3.3 provides more detail of the sub-divided 
categories, and figure 3.4 includes other categories such as the location of the fall and 
whether the patient needed hoisting.   
 
The highest number of reported intrinsic and extrinsic risks were toilet-related (n= 508), 
bed rails up (n=230), patients unwilling/unable to ask for help (n=177), and 
slippery/wet floor (n=121).  For further breakdown of the factors coded into the toilet 
and asking for help categories see Figure 3.3 for taxonomy.  There were also a number 
of incidents (n=2936) with no useful information within the coding framework such as 
“Patient found on floor” these records are shown in the taxonomy as ‘unknown’. 
 
 
46 
 
 
Figure 3.2 Taxonomy of causal factors  
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Figure 3.3 Extended taxonomy for toilet; assistance; mobility and strength; beds 
 
The taxonomy of other coded details (figure 3.4) shows that most falls occur at the 
bedside (n=1,726), with 416 falls patients reported to have fallen in the toilet/bathroom. 
Falls in other locations (e.g. corridor) were not coded. 
 
 
Figure 3.4 Extended taxonomy for other details 
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3.5.3.2. Analysis 
 
The potential causal factors and the other categories shown in figures 3.2, 3.3 and 3.4 
were tested for associations using the Chi-squared
  and Fisher’s exact statistical tests on 
SPSS (Version 16). Associations were deemed to be significant if p<= 0.01 and of the 
factors tested 33 pairs were shown to have a significant association (see results table in 
appendix D).  The effect size was also calculated for the associations to determine the 
strength of the relationships (appendix D). 
 
Most of the Phi values were under 0.2 with none over 0.5 which shows that the 
statistical effect sizes are very small. However, Cohen (1988) argues that effect sizes 
are often small when conducting studies in new areas of research due partly to the lack 
of sophisticated experimental methods or measuring devices.  
 
The most interesting significant associations are presented in the following sections.  
 
Toileting issues 
 
Significant associations with reported toileting issues: 
 Patients who were described as incontinent were more likely than expected to 
have bedrails up. 
 When patients were reported as not asking for assistance they were more likely 
than expected to be mobilising to the toilet.  
 
Frailty issues 
 
The strength/mobility category relates to incidents where frailty was reported as being a 
possible factor in a fall. This refers to lack of strength or frailty, with the factor further 
categorised into reports with or without a walking aid.  
 
There were a number of significant associations with reported frailty or mobility 
problems: 
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 When frailty issues were reported it was significantly more likely than expected 
that toileting factors (i.e. incontinence, mobilising to toilet, not seeking 
assistance with toilet) were also reported. 
 Reported frailty was positively associated with the location toilet/bathroom and 
negatively correlated with bed/chair location. There was a slightly stronger 
relationship between frailty with a walking aid falling in the toilet/bathroom 
compared to the whole frailty sample.  
 A positive association was found between those reported as being frail and using 
a walking aid and those who had an interaction with equipment during the fall. 
  There was a positive association with those reported as frail and those reported 
to have issues with footwear (e.g. slippers too small).  
 
 
Confusion issues 
 
A number of significant associations were found for those described as confused 
(including dementia and delirium). 
 Patients described as confused were more likely to also have raised bedrails.  
 Patients described as confused were more likely to have inappropriate care 
reported. In most cases inappropriate care was due to a patient being in an 
inappropriate position in the ward (such as not being visible from nursing 
station) or not receiving one to one care.  
 Patients described as confused were more likely to also have incontinence. 
 Patients reported as confused were less likely than expected to fall in the 
toilet/bathroom location. This could suggest that confused patients are toileted 
at the bedside or not left alone in the bathroom. 
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Subset of analyses relating associations with Confusion and Frailty 
 
The two largest groups of patients were those with cognitive impairment or confusion 
and those with mobility and strength problems.  It was decided that these two groups 
should be investigated further to determine whether they have separate needs in terms 
of fall prevention and interventions, the groups will be referred to as ‘confused’ and 
‘frail’.  
 
From the sample of 4,571 reports, 356 were coded as frail, 481 were coded as confused, 
and 3,814 had insufficient information to code these factors. Those coded as both frail 
and confused (n=80) were included in both the confused and frail groups for 
comparison with the whole sample and exploration of contributory factors. A number of 
statistically significant associations were detected for the frail group (with and without 
confusion) and the confused group (with and without frailty) compared to the rest of the 
sample (table 3.3). 
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Table 3.3 Statistical significance of associations between the contributory factors for falls for 
the (a) frail group and the rest of the sample and (b) confused group and the rest of the 
sample. (#=Fisher’s Exact Test; NS= Keppel’s Bonferroni corrected p value with an alpha value 
> 0.05, * = Keppel’s Bonferroni corrected p value with an alpha value < 0.05 and > 0.01, ** = 
Keppel’s Bonferroni corrected p value with an alpha value < 0.01 ). 
 Mobility/Strength 
(Frail) 
n=356 
Not described 
as frail 
n=4215 
Cognitive 
impairment 
(Confused) 
n=481 
Not described 
as confused 
n=4090 
1. Location: By 
bed (bed/chair) 
P<0.001** 
(23%, n=81) 
 
(39%, n=1645) 
NS 
(36%, n=175) 
 
(38%, n=1551) 
2. Location: Toilet P<0.001** 
(17%, n=62) 
 
(8%, n=354) 
P=0.001** 
(5%, n=24) 
 
(10%, n=392) 
3. Elimination 
Issues 
P<0.001** 
(21%, n=74) 
 
(10%, n=434) 
NS 
(14%, n=65) 
 
(11%, n=443) 
4. Mobilising to 
toilet 
P<0.001** 
(14%, n=50) 
 
(6%, n=239) 
NS 
(6%, n=31) 
 
(6%, n=258) 
5. Foot wear P=0.008#** 
(5%, n=16) 
 
(1%, n=61) 
NS 
(3%, n=13) 
 
(2%, n=64) 
6. Equipment, 
obstacles or 
entanglement 
P<0.001#** 
(2%, n=8) 
 
(1%,  n=40) 
NS 
(1%, n=3) 
 
(1%, n=45) 
7. Raised bed rails  P=0.012* 
(2%, n=8) 
 
(5%, n=222) 
P<0.001** 
(11%, n=55) 
 
(4%, n=175) 
8. Lack of care NS 
(1%, n=2) 
 
(1%, n=27) 
P=0.002#** 
(2%, n=9) 
 
(0.5%, n=20) 
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The location of the falls in the confused and frail groups differed (figure 3.5 and Table 
3.3). Confused patients were more likely to have falls which were reported to have 
happened in the bedside/chair area than the toilet or bathroom whereas frail patients 
were more likely to fall beside the bed or chair (23%) than the toilet or bathroom 
(17%). 36% of confused patient fall incidents were reported to have been in the 
bedside/chair area and only 5% in the toilet and bathroom.   
 
 
Figure 3.5 Location of fall in confused, frail and general populations 
 
 
The strongest association of frailty and falls in the toilet or bathroom was with patients 
using walking aids (p< 0.001, phi = 0.106). Overall, the percentage of frail patient 
events to have been reported to happen in the toilet or bathroom is almost double (17%) 
that of the average for the whole dataset (9%).  
 
Incontinence was mentioned in the confused group around three times more (7%) than 
the frail group (2%). Toilet issues were reported as factors far more within the frail 
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group  (twice as often as the confused group) for example; mobilising to the toilet, not 
asking for help to go to the toilet, and other things such as trying to use urine bottles.  
 
In 12% of the reported falls in the confused group the patient was too confused to ask 
for help. Bed rails were a significant issue with confused patients comprising 13% of 
incidents where bedrails were a factor (compared with 3% of the frail group), against a 
whole sample average of 6% (Figure 3.6).  
 
Figure 3.6 Patient events reporting bedrails as a factor 
 
 
Although only very few fall events were reported with lack of or inadequate care as a 
factor (n=27 in the whole sample, n=9 for confusion subset) the percentage for the 
confused patient group was three times higher (1.9% vs. 0.6%) than for the whole 
sample.  
 
The percentage of frail patient fall reports related to equipment, obstacles or 
entanglement (2%, n=8) was twice the percentage for the whole sample (1%, n=48), 
although this is based on very small numbers. 
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Patient Injury and Death 
 
The comparison of the 2005-06 and 2006-07 datasets found an increase in the number 
of reports of falls in acute hospitals and a significant increase in deaths (table 3.4). 
 
Table 3.4 Comparison of reported falls 2005-06 and 2006-07 
 Number of 
reports 
Acute 
hospitals 
Community 
hospitals 
Injuries (all locations): No injury; Low; 
Moderate; Severe; Death 
2005-
2006 
206,350 152,069 
(73.7%) 
28,195 
(13.7%) 
No injury:     
Low:            
Moderate:   
Severe:       
Deaths:       
64.7% (n=133,417) 
31.1% (n=64,144)  
3.6% (n=7,506) 
0.6% (n=1,230) 
0.013% (n=26) 
2006-
2007 
215,784 181,694 
(84.2%) 
24,691 
(11.4%) 
No injury:     
Low:           
Moderate:    
Severe:        
Deaths:        
64.4% (n=138,850) 
32.2% (n=69,493) 
3.0% (n=6,531) 
0.4% (n=815) 
0.031% (n=66) 
 
 
As with Healey et al (2008a), the death reports (n=84) were manually reviewed to 
correct for miscoding and location. 18 reports were excluded as 4 were miscoded (e.g. 
suicide), 8 were described as fatal collapses rather than falls and 6 occurred outside 
hospital care. The death category showed a significant increase as a percentage of all 
falls from 0.013% (95% CI=0.0126, 0.0134, n=26) to 0.031% (95%, CI=0.0303, 
0.0317, n=66).  The confidence intervals of these two estimates do not overlap, 
meaning a statistically significant difference in the proportion of reported deaths due to 
falls observed between 2005-06 and 2006-07. 
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3.5.4. Discussion 
 
 
This pilot study to categorise the reported factors for patient falls was a useful exercise 
as it highlighted the major issues and identified that there are two separate groups of 
patients; the confused and the frail who appear to be at higher risk of falls. Although the 
coding of the dataset was checked for reliability, it is likely that the events reported do 
contain some bias as they are reported by members of staff.  The quality of the data has 
limitations, with many reports giving no information on the nature of the fall. These 
limitations have been acknowledged by Healey et al (2008a) as ‘the potential reporting 
bias of all voluntary reporting systems, which is known to include under-reporting of 
critical incidents including falls variability in recording rates between institutions and 
individuals, as well as recording errors and missing data within incident reports and a 
wider problem of recording bias in retrospective observational studies’.  It is also 
possible that human related errors, such as cases of negligence, were not reported from 
fear of retribution. When coding the sample no cases of personal error were discovered, 
instead, all the reported cases of inappropriate care related to system issues such as the 
ward type or bed location.  
 
Although the effect sizes of the associations found are not large, the analyses have 
identified some associations which require further investigation. The relationships 
between frail patients and toilet related issues suggest that interventions for frail 
patients should address factors relating to toileting. For example, frailty and mobilising 
to the toilet had a significant association, one possible reason could be that patients 
were not given opportunities to use the toilet frequently enough and therefore attempted 
to go on their own and fell.  It could also be speculated that there is an issue of dignity 
by going to the toilet alone. Frail patients may also be unaware of how much their 
strength has declined during their time in hospital. When patients were reported as not 
asking for assistance there was a positive association with patients mobilising to the 
toilet, this may suggest that people are less likely to ask (or wait) for assistance if they 
are trying to mobilise to the toilet. This could also be a dignity issue of patients not 
liking to ask for help when they need to use the toilet or an urgency issue. Frail patients 
were also more likely than expected to fall in the toilet/bathroom location and the 
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strongest association of frailty and falls in the toilet or bathroom was with patients using 
walking aids (p< 0.001, phi = 0.106). This could suggest design implications for toilets 
and bathrooms such as lack of space for walking frames or perhaps obstructions that 
aids could get caught on. However, this may also be accounted for by a speculation that 
those using walking aids would generally be weaker and therefore various activities in 
the bathroom or toilet may just be more difficult for this group to accomplish without a 
fall. 
 
The percentage of frail patient fall reports related to equipment, obstacles or 
entanglement (2%, n=8) was twice the percentage for the whole sample (1%, n=48). 
Although this is based on very small numbers it does raise a design concern that there 
may be too many obstacles for frail people to negotiate easily.  
 
With the confused group of patients it is clear from this analysis that any design 
interventions should concentrate on the areas beside the beds or chairs that patients are 
likely to use considering the low rate of falls reported to happen in the toilet or 
bathroom areas in this group. The falls in the confused group of patients were 
significantly correlated to bedrails also being reported as a contributing factor to the 
fall. The findings of a significant relationship between bedrails being in use and patients 
being confused supports the notion that bedrails are a hazard when used with confused 
patients.  
 
Although only very few fall events were reported with lack of or inadequate care as a 
factor (n=27 in the whole sample, n=9 for confusion subset) the percentage for the 
confused patient group was three times higher (1.9% vs. 0.6%) than for the whole 
sample. This could indicate that confused patients are at a particularly high risk of 
receiving sub-standard care, perhaps due to the unavailability of one to one nursing.  
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3.5.4.1. Limitations and progressions for further work 
 
NRLS Data 
 
Although this dataset was very large, it was lacking some detail as is typical for this 
type of reporting system. It is not possible to ensure the reliability of the data as this 
depends upon whether an incident gets reported, who reports it and if they give enough 
detail. In this dataset taken from the National Reporting and Learning System (NRLS) 
there were many records where there was simply no information given on the nature of 
the fall with free text descriptions reading “patient fell” or similar.  Although this study 
is based on a large sample size, the effect sizes on the statistical analysis are small 
which could be due to the lack of detail in the descriptions. The quantity of ‘unknown’ 
data was substantial with over 60% of records having no intrinsic or extrinsic causal 
factors mentioned in the incident report therefore it is impossible to know what 
happened in these events and if they followed the same pattern as those that were 
reported fully 
 
 
Data Sampling 
 
The sample size for the free text coding was much larger than the previous study by the 
NPSA (4571 incidents vs. 600 incidents used for Healey et al, 2008a) however this is 
still only 10% of the reported Care of older people reports for that period.  This, 
combined with the unknown data, resulted in numbers for some of the categories being 
analysed being very small in some cells of the cross tabulations, which hindered 
meaningful statistical analysis because either test statistic assumptions were violated or 
the small numbers created uncertainty as to whether the associations observed were 
robust.  
 
Another limitation of this sample was that it was only taken from a one year period.  
For future work with these data (see chapter 5) the sample will be taken from a period 
of reported data which spans multiple years which will allow comparison of the amount 
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of falls reported and injury levels across each of the years.  This also gives a larger 
sample that would not be affected by specific events in one year e.g. A particularly cold 
winter one year could change the normal pattern of associations that would be observed.  
 
In an attempt to combat the problem of having small sample sizes in some cells of the 
cross tabulations, the sample size for free text coding for the work reported in chapter 5 
will be larger. Also the analyses focus on all falls rather than just the un-witnessed falls 
as this allows a comparison between witnessed and un-witnessed falls to distinguish any 
differences in the fall mechanism or location between these groups. 
 
Coding 
 
The coding process also had some flaws, in part due to the dataset being previously 
unknown, which led to the researcher starting with an incomplete list of codes. The 
coding strategy improved as familiarity with the dataset grew and new codes emerged 
from the data. This study has highlighted some of the difficulties with the way the data 
were coded and the added familiarity with the dataset has given rise to new ideas for the 
coding and analysis for the subsequent analyses of similar data undertaken in Chapter 5.  
In Chapter 5 it was possible to develop the coding further to incorporate details of 
patient activity.  For example, the coding of the locations of the falls was expanded and 
information about what the patient was attempting to do when they fell was also coded.  
 
 
3.5.5. Conclusion 
 
This pilot study has succeeded in testing the protocol for a more detailed analysis of a 
larger dataset in chapter 5 and has identified trends for contributory factors that point 
towards a difference in environmental design requirements for frail and for confused 
patients. Although the statistical effect size for the associations was small and this 
analysis does not allow us to show causal relationships, some interesting associations 
have emerged that require further investigation. For example the increase in deaths, the 
location of falls, toileting issues, and the use of bed rails. Future research should include 
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further analyses of the NRLS data to validate the findings, qualitative exploratory 
projects to gain more detail about un-witnessed fall events, and longitudinal trials to 
evaluate the impact and sustainability of environmental improvements on in-patient 
falls.  It would also be useful to investigate the notion that confused patients may 
benefit from a different approach to falls prevention, perhaps a more holistic strategy 
rather than looking at falls in isolation.  
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3.6. PILOT B: 26 UN-WITNESSED FALLS IN CARE OF OLDER PEOPLE WARDS 
 
3.6.1. Introduction 
 
The aim of this pilot qualitative study was to describe un-witnessed patient falls in more 
detail on four care of older people wards in a large acute care hospital trust. This study 
explored the contribution of environmental factors in 26 reported un-witnessed patient 
falls using staff interviews and location mapping.  
 
The study started with the aim of recruiting any patients who were a high fall risk at 
admission to hospital and then following up any falls that may occur with an interview 
with the patient.  Although the project was started with this methodology it was soon 
realised that it would be very difficult to continue with data collection in this way.  
Firstly it was often difficult recruiting patients to the study as they were sometimes 
quite confused and unable to comprehend what they were being asked to participate in, 
this also made it quite clear that we would be unlikely to gain much useful information 
if these patients were interviewed after a fall.  It also seemed ethically inappropriate to 
suggest to such vulnerable patients that they may fall in hospital and it was unfair to add 
to any distress that they may already feel about being hospitalised.  Finally it was 
deemed that to be able to conduct this study properly with patients then a research nurse 
with experience of dealing with dementia patients would be necessary (such a resource 
was not available to this Ph.D. research).   
 
It was therefore decided that the methodology would be changed to continue the 
collaboration with the hospital who had originally agreed to take part in the research 
and instead of interviewing patients themselves, interviews were undertaken with staff 
members after un-witnessed patient falls to find out more about the causal factors and 
locations of falls from a nurse carer’s perspective.  
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3.6.2. Method 
 
3.6.2.1. Ethical approval 
 
The study was granted ethical approval from the local NHS Research Ethics Committee 
and the Research Governance of the hospital involved. 
 
3.6.2.2.  Interview schedules 
 
The staff members were interviewed using a semi-structured interview proforma (fig. 
3.7).  The interview questions were based on reviews of the current literature on falls, 
the emerging findings of Pilot A, as well as input from a care of older people medical 
consultant. The interview topics were focused on environmental issues that may have 
had an impact on the fall such as footwear or whether the bed rails were raised.  
 
 Where was the patient found?  
 Was the patient injured?  
 Were their bed rails up or down? 
 Were they using any mobility aids (e.g. stick, frame, wheelchair)? 
 Should the patient have been mobilizing independently? 
 Was the patient carrying anything? 
 Were there any trip hazards (prompt: footwear, type of flooring, liquid on floor) 
 What was the lighting level? 
 Vision correction – Did the patient use glasses, where they wearing them? 
 Was the patient attached to anything e.g. catheter, drip 
 How long do you think the patient was on the floor for? 
 
 
 
Figure 3.7 Interview proforma 
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There was also a location map (see figure 3.8) at the top of the interview sheet so that 
the location of the fall could be recorded, to give further information about the fall (e.g. 
what the patient was trying to do), or could be used to compare different circumstances 
with how far the patient managed to walk before falling (e.g. whether bedrails were up 
or down). 
 
 
 
 
 
 
 
 
 
 
Figure 3.8 Location map template 
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3.6.2.3. Incident reports and interviews 
 
Incident reports of un-witnessed falls on the four care of older people wards were 
collected from the hospital trust using the hospital electronic incident reporting system. 
Members of staff who reported a fall were approached while they were on duty (day 
and night shifts) and asked if they were willing to participate in the study.  This 
included staff nurses, student nurses and health care assistants.  All staff members were 
asked to give informed consent for their participation in this study before they were 
interviewed (see appendix E for information and informed consent sheets).  No member 
of staff refused to participate in the study but sometimes they asked to be questioned at 
a later time, some also requested not to be contacted again after giving an interview.  
During the interview notes were taken to record any extra information which was not on 
the interview schedule. The participant was asked to mark on the room maps where the 
patient fell and where they were before the fall.  
 
 
3.6.2.4. Location mapping 
 
The location mapping was used to collect extra information about the fall. The fall 
locations were plotted on one of the three layouts for two en-suite four-bedded bays and 
a single room with en-suite (as previously shown in figure 3.8). These covered the 
range of bedroom layouts observed in the hospital where interviews were undertaken. 
The participants were asked to identify which room type the patient was in from the 
room maps provided, then show where on the map the patient fell and where the patient 
was before the fall, i.e. in their bed, chair or toilet. On the layout template the falls were 
marked with a dot for each person, this was then colour coordinated to show which bed 
the patient had travelled from (see Figure 3.9). 
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Figure 3.9 Example of room layouts with patient fall locations (note that not all data are shown here). 
Colour coded to show which bed the patient had travelled from. Double outlines show which patients 
had bedrails raised at the time of fall. 
 
Falls from the bed were then analysed further by plotting all falls around a single bed.  
This was produced using Adobe Photoshop CS3 to rotate and overlay each mapped fall 
onto a master copy, each fall was then represented as a dot.  Each fall location was kept 
as a separate layer in Adobe Photoshop CS3 so that further analyses (such as splitting 
the data into different categories) could be done without any variation in the data.  
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3.6.2.5. Interview analysis 
 
The interviews were analysed by being coded into themes based on the questions asked 
and typical responses and then the more frequently coded themes were examined in 
more detail to look for patterns within the data. This process was assisted by use of the 
qualitative data analysis software NVivo 8.  
 
 
3.6.3. Results 
 
3.6.3.1. Interviews  
 
Fall descriptions 
 
A total of 26 interviews were completed with staff members after patient falls.  Of 
these, 73% (n=19) of patients were in or on the bed before the fall, with 5 patients 
falling from a chair or commode and 2 patients falling in or after using the bathroom 
(see Figure 3.10). Most patients were found near to their beds (65%, n=17) with other 
patients being found in the bay or toilet areas. Very few patients managed to call for 
help (19%, n=5) and most were found to have fallen after a noise was heard (35%, n=9) 
or were just found on the floor during staff rounds (31%, n=8), staff were also 
sometimes alerted by other patients (15%, n=4).  Most patients were barefoot at the 
time of the fall (65%, n=17), with a further 7 patients wearing slippers or shoes (see 
Figure 3.10).  There were good lighting conditions for 14 falls (mainly daylight) and the 
other 12 falls occurred at night when the lighting was limited (e.g. corridor lights 
only)(See Figure 3.10).  
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Figure 3.10 Patient’s location before fall, footwear, and lighting level 
 
Bedrails were raised (figure 3.11) for 10 of the 19 falls from bed (53%) and 69% of 
patients were stated by staff to be on the floor for no longer than 5 minutes (n=18).  The 
majority of patients were located in multi-bed bays (4 or 6 beds) with only 5 patients in 
single occupancy rooms.  Around a third of patients suffered injuries from the fall (n=9) 
and these were reported to be minor injuries such as bruises and skin tears.  
 
 
Figure 3.11 Bedrail use with patients who fell from bed 
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Patient characteristics 
 
Of 26 patients, 22 (85%) needed help to walk and 14 (54%) had some type of 
confusion.  Some patients had experienced previous falls (27%) and others were 
described by staff as restless (19%).  It was suggested by staff that many of the patients 
were probably attempting to get to the toilet (42%, n=11), only 2 of the falls were 
thought to be accidental falls from bed (i.e. patient had no intention of mobilising).  
During the interview the staff members were asked whether the patient needed 
spectacles and if so, were they wearing them, for most cases they were unable to recall 
but five patients were reported to have been without their spectacles at the time of the 
fall.  Interaction with equipment may also be a factor as 4 patients were attached to 
equipment (such as catheters and IVs) at the time of the fall, 3 of these patients were 
also confused. Despite 85% of patients requiring help to walk, only 15% of patients 
(n=4) were using a mobility aid at the time of the fall.  
 
As shown in figure 3.12, half of the confused patients were described by staff as trying 
to get to the toilet at the time of the fall. Of the other confused patients; one was left 
using the toilet and was trying to get back to bed, two were described as restless and 
trying to get out of bed, the remaining four staff said they were unsure what the patient 
was trying to do.   
 
 
Figure 3.12 Activities of confused patients at the time of fall 
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A higher percentage of confused patients were in bed before the fall compared to the 
whole sample (86% vs. 73%), of these (n=12) 50% had bedrails raised. None of the 
confused patients were reported to be able to mobilise independently; 12 needed help to 
walk and 2 were un-assessed at time of interview.  Patients who were unable to 
mobilise independently had a higher bedrail use of 67% (n=10) of falls from bed.  
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3.6.3.2. Location mapping 
 
Of the 26 patient falls 19 were falls where the patient was previously in bed.  Of the 
other 7 falls; 4 were falls from a chair and the patient fell immediately in front of the 
chair, 2 were from the toilet/bathroom with one patient falling in the bathroom and one 
found in the bay, 1 patient was on a commode at the side of the bed and fell there.  
 
The location maps of patient falls showed that few patients managed to walk very far 
before falling this can be seen below in figure 3.13 which shows all of the patient falls 
that happened when the patient was previously located in their bed.  
 
 
 
 
 
 
 
 
Figure 3.13 All falls from bed (n=19) 
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The data were analysed for different patient groups and presented here in Figures 3.14 – 
3.20. Figure 3.14 shows the fall location for patients with confusion; it seems that these 
locations are more dispersed compared to the whole sample with confused patients 
achieving the greatest distance from the bed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.14 All falls from bed when patient has 
confusion (n=12) 
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The most interesting finding seems to be whether the patient had bedrails raised on their 
bed at the time of the fall.  When the bedrails are raised (figure 3.15) the patients 
seemed to fall more clustered around the bottom end of the bed whereas the bedrail 
down group (figure 3.16) seemed to have more dispersed locations and achieve a 
greater distance from the bed.  
 
 
 
This finding was found to be even more noticeable when comparing confused and frail 
(needing help to walk) patients.  Confused patients with bedrails up tended to fall at the 
end of the bed and did not manage to walk very far without falling (figure 3.17) 
compared to those with bedrails down (figure 3.18).   
 
 
Figure 3.16 Falls where bedrails were down 
(n=9) 
Figure 3.15 Falls where bedrails were raised 
(n=10) 
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Figure 3.20 Patients needing help to walk 
with bedrails down (n=6) 
 
 
 
A similar pattern is seen for patients who needed help to walk, with those falling close 
to the end of the bed after having to negotiate bedrails (figure 3.19) compared with 
those who were able to get out of bed freely who fell in different areas of the bed and 
some were further away from the bed (figure 3.20).  
 
 
 
 
 
 
Figure 3.18: Confused patients with bedrails 
down (n=6) 
Figure 3.17 Confused patients with bedrails 
up (n=6) 
Figure 3.19 Patients needing help to walk 
and with bedrails up (n=10) 
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3.6.4. Discussion & Conclusion 
 
 
 
This qualitative pilot study suggests that a motivation for patients trying to ambulate on 
their own is trying to get to the toilet. This study has also shown that the majority of 
falls happen when patients have previously been in bed and suggests bedrails may be a 
factor in how far a patient may be able to walk before falling.  It is thought that the 
patients with bedrails up may fall at the end of the bed because they try to exit the bed 
at the gap between the bedrail and the foot of the bed.  Some staff members described 
this during the interview with one stating that the patient had “shuffled down to foot end 
of bed and got out between the rail and foot end”.  It is suggested that patients may use 
a lot of their energy and strength to try to get out of bed (either via the gap at the foot or 
by climbing over the rails) and then have no strength left to walk when they manage to 
exit the bed.  This may cause them to fall prematurely or perhaps cause them to fall 
when otherwise they may have reached their destination safely.  Most of the patients 
that fell needed help to walk and around half were reported to be confused.  
 
Although this pilot study is based on a small sample (n=26) of patients, the findings 
have shown some interesting factors which require further investigation, such as most 
patients having bare feet.  This study also gives an indication of the prevalence of 
confusion and frailty in care of older people wards which will be built upon in Chapter 
4.  
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3.7. PILOT C – PATIENT SATISFACTION WITH THE BUILT ENVIRONMENT SURVEY 
 
3.7.1. Introduction 
 
The Transforming Community Services project (Northamptonshire NHS website, 2011) 
requires NHS Northamptonshire (NHSN) to provide evidence that patient satisfaction 
surveys for the built environment have been carried out.  The Patient Environment 
Action Teams (PEAT) assessment (NHS Information Centre, 2011) has previously been 
used for the acute, community and mental health services. This is an annual assessment 
of food, cleanliness, infection control and patient environment. Although PEAT collects 
data about patient environment in the assessment, it only provides information for 
privacy and dignity rather than patient satisfaction with the built environment.  This 
does not allow NHS Northamptonshire to provide the evidence of patient satisfaction 
needed for the Transforming Community Services project and they needed to carry out 
a further survey to assess this area. This pilot survey of patient satisfaction (with a focus 
on falls risks), carried out as part of this PhD thesis, aimed to inform an estates strategy 
by providing benchmark information to improve services. 
 
The aim of this pilot project was to investigate the levels of patient satisfaction with the 
built environment in NHS Northamptonshire hospitals with a focus on factors that 
might influence in-patient falls.  
 
 
3.7.2. Methods 
 
3.7.2.1. Questionnaire design 
 
The in-patient questionnaire was designed with NHSN based on topics that have come 
from an extensive literature review (Chapter 1) and previous pilot studies on patient 
falls (Chapter 3 – Sections 3.2 & 3.3).  The questionnaire was designed to measure 
patient satisfaction with the built environment, but with a focus on the environmental 
factors which may influence patient falls. Some of the questions about the toilet 
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facilities were based upon the Disability Discrimination Act (2005) using the audit 
checklist by Sawyer and Bright (2007).  Table 3.5 shows some example questions from 
the survey.  
Table 3.5 Example questions from patient questionnaire 
Patient Details 
 Gender, Age, Disabilities, Ethnicity 
Bed Space 
 Do you feel you have enough space to move freely around the bed? 
 Have bed rails been used on your bed during your stay in hospital? 
 Are you in a type of bed that can be adjusted to meet your needs (e.g. height 
of bed or back rest angle)? 
 Did you find the controls for the bed easy to understand and use? 
Footwear and Flooring 
 For the majority of the time walking around the hospital what footwear do 
you use? 
 Which aspects of the flooring made you feel unsafe? 
 Did you come across any wet floors? 
Toilet Facilities 
 Did you find it easy to find the toilets? 
 When in the toilet cubicle, did you feel you have enough space to move 
around? 
 Did you find that the seat was the right height to allow you to use the toilet 
independently? 
Furniture and Layout 
 Do you find that the furniture gets in your way or becomes an obstacle when 
you are walking around? 
 Have you found that any of furniture (chairs, tables) has moved 
unexpectedly? 
 Do you find there are enough things to hold on to (e.g. grab rails / furniture) 
when walking? 
Communication 
 Was the call bell use and bed adjustment explained to you? 
 Do you feel that members of staff are visible from your bed? 
 Do you feel that you have enough privacy in your bed space? 
Signage and Way finding 
 If you used the signs, did you find them easy to follow? 
 Did you find that you could see the signs clearly? 
Lighting 
 How do you feel about the lighting at night? 
 Does the lighting produce glare or reflections on objects or the floor? 
 Do you feel that the use of contrasting colours helps you to find doorways and 
toilets more easily? 
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3.7.2.2. Ethical approval 
 
The project was approved by the Loughborough University ethics committee. The 
Research and Development department at NHS Northamptonshire classified the survey 
as an audit meaning NHS ethical approval was not required.  
 
3.7.2.3. Distribution and locations 
 
The in-patient survey was distributed to patients by volunteers within the 
Northamptonshire Pulse
1
 membership scheme. The proposal for this pilot was to 
distribute the survey to three community hospitals and two hospices all within NHS 
Northamptonshire. This would be 118 beds in total and it was expected that a maximum 
of 350 patients may be approached to participate in the survey over a data collection 
period of two months.  However, due to a number of key members of staff leaving 
employment with NHS Northamptonshire the data collection was delayed and then it 
had to be drawn to a close after three data collection visits at one community hospital 
with 23 beds.  Of 19 patients in the ward at the time of data collection, 8 were deemed 
unsuitable for interview by staff (due to dementia/confusion and poor speech following 
a stroke) and one patient was unwilling to participate.  
 
The patients were fully informed and were told that they had no obligation to participate 
in the survey. The information sheet stated that if the participant completed the survey 
then this would be interpreted as their informed consent. 
 
 
 
 
                                                 
1
 Northamptonshire Pulse is NHS Northamptonshire's membership scheme. It was launched to encourage 
and support Northamptonshire residents in becoming regularly and systematically involved in the way 
health services in Northamptonshire are delivered. (http://www.northamptonshire.nhs.uk/membership) 
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3.7.3. Results  
 
There were 9 surveys completed with a further survey partially completed due to the 
patient being taken away during interview (n=10 participants).  Some questions were 
overlooked or deemed not applicable so have been excluded from the results, therefore 
the n value varies in this section depending on how many responses were collected for 
each question 
 
3.7.3.1. Patient Characteristics 
 
The ethnicity of all patients interviewed (n=10) was white British, with 70% female 
(n=7) and 30% male (n=3).  All patients (n=10) had mobility or walking disabilities 
with three patients having an additional disability or illness:  
 Hearing impairment (n=1) 
 Chronic or progressive illness (n=1) 
 Stroke (n=1) 
All patients interviewed were between the ages of 60 and 89 years (Figure 3.21).  
Patients of 60-69 years accounted for 40% (n=4) of the sample with 20% (n=2) for each 
of the other age groups (70-70, 80-84 and 85-89 years). 
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Age (n=10)
Figure 3.21 Age of patients 
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Bed Space 
 
Of the 9 patients who answered, 22% (n=2) felt they did not have enough space around 
the bed.  Bedrails were used on 90% of patient beds (n=9) and 90% of patients (n=9) 
were able to choose whether they had bedrails up or not.  All patients that answered 
(n=8) stated that they felt safer or more secure with bedrails raised. 
All patients were in a height adjustable bed but only 50% (n=5) were able to adjust the 
bed themselves. From a total of 9 patients, 5 found the controls easy to understand and 
use (all those who stated they were able to adjust the bed), 3 said that the controls were 
not easy to use and 1 said that they were unable to reach the controls.  
 
 
Footwear 
 
Patients were asked what type of footwear they use for the majority of the time walking 
around the hospital (See Figure 3.22).  Of the 10 patients, 80% (n=8) said they wore 
slippers, with the others wearing either shoes or socks (10%, n=1 for each). None of the 
patients stated that they had bare feet when walking around.  
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
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Shoes Slippers Socks Bare feet
Footwear (n=10)
Figure 3.22 Footwear patients used when walking around the hospital 
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Communication 
 
All patients responding (n=9) stated that call bell use was explained to them and the 
majority of patients could always reach the call bell (1/9 answered ‘mostly’, 1/9 
answered ‘sometimes’).  Of patients that answered (n=8), 75% replied that they did not 
feel members of staff were visible from their bed.  All patients said they had enough 
privacy in the bed space, and all responding patients (n=8) said that the ward layout 
encourages communication between patients. 
 
Signage and Way-finding 
 
There were insufficient responses for the section on signage as most patients were taken 
around the hospital by staff or visitors and therefore did not experience the signage and 
way-finding. 
 
Lighting 
 
From those who responded (n=9), most patients stated that they were satisfied with the 
lighting within the hospital in the daytime (n=8, 89%) and at night (n=8, 89%). 
However, one patient (11%) stated that daytime lighting levels were too dim and 
another patient (11%) stated that they were unable to sleep due to the night time 
lighting being too bright.  Only one patient felt that the lighting produced glare on the 
floor. 
 
Toilet Facilities and Furniture & Layout 
 
All patients were satisfied with the toilet facilities provided and there were insufficient 
responses for the furniture and layout section of the questionnaire to undertake any 
analyses.  
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3.7.4. Conclusion 
 
Given the limited nature of the sample recruited it was not deemed appropriate to give a 
thorough discussion of the findings because they are limited by the small sample of 
patients and only recruiting patients from one hospital. This has meant that this pilot 
study has been limited in scope by the difficulties in accessing the hospitals and 
sporadic data from volunteers who have received only basic training in conducting 
interviews.  It was originally expected that the majority of patients within the hospital 
would be capable of completing the questionnaire independently, however it was found 
during data collection that the volunteers would need to interview patients because of 
decreased capacity of a number of the older people to undertake self-completion of 
questionnaires.  As a result of key staff changes within NHSN, it was only possible to 
collect data from one hospital over three visits, which was far less than originally 
planned.  
 
The data that were collected provided some interesting findings about bedrail use with 
all patients that had bedrails available on their bed reporting that they felt safer or more 
secure with them raised.  The data also showed that although all patients were in 
adjustable beds, only half were able to adjust the bed themselves.  This may have 
implications for the usability design and location of bed controls for older people. Three 
quarters of patients stated that they did not feel members of staff were visible from their 
bed and all patients said they had enough privacy in their bed space.  This may raise the 
question for future research of which factor is more important for care, patient privacy 
or visibility of staff?  
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3.8. SUMMARY OF CHAPTER 3 
 
 
A discrepancy has been found between pilot A (NRLS data) and pilot B (staff 
interviews) data regarding confused and frail patients being distinct groups.  It is 
possible that in the NRLS free text fields, staff report fewer factors as they may be short 
of time.  When interviewed, such as in pilot B, they may reveal more information about 
the confusion and frailty of their patients, especially if one of the factors is slight (e.g. 
mild confusion). The mixed methods used in this chapter show that much more detailed 
information can be gained from prospective qualitative methods (pilot B) compared to 
the retrospective analysis of qualitative data (free text fields in pilot A).  However, 
using data that has been previously collected has allowed an analysis of all reported 
falls in care of older people wards over a year long period, which is a much more 
reliable data set compared to a small sample in one hospital, and also enables more 
complex statistical analysis. This chapter has limited findings due to being based on 
three relatively small studies, but these help to give an overview of the issues and show 
what can be feasible in this area. The pilots have also been useful in shaping the two 
main studies in the following chapters (4 & 5). 
 
3.8.1. Key Findings 
 
The combined results of the three studies have highlighted the following important key 
themes, many of which were subsequently further explored in the analyses presented in 
the following chapters. 
 
Pilot A – NRLS analysis 
 
 Bedrail use is associated with patients described as confused. 
 Confused and frail patients need to be studied as separate groups, because the 
location of falls differed between confused and frail 
 Reported bedrail use is associated with incontinence 
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 Patients reported as being frail and using a walking aid were more likely than 
expected to have an interaction with equipment during the fall. This could suggest 
that frail patients using walking aids had more difficulties with obstacles or 
equipment than other frail people 
 Patients who were reported as frail were more likely than expected to have issues 
with footwear (e.g. slippers too small). This suggests that lack of suitable footwear 
increased the risk of falls for frail people.  
 Patients reported as confused were more likely to be described as incontinent.  
 
Pilot B - Staff Interviews after 26 un-witnessed falls 
 
 Most patients were barefoot at the time of a fall 
 Patients with bedrails seemed to fall closer to the bed space and at the bottom of 
the bed 
 85% patients who fell needed help to walk and 50% were confused – indicating 
the increased vulnerabilities of patients on care of older people wards.  
 Around half of confused patients were thought to be attempting to get to the toilet. 
 
 
Pilot C- Built Environment Survey (the results of this study need to be taken in the 
context of the small number of participants involved) 
 
 All patients included in this study had mobility disability 
 Patients stated that bedrails made them feel safer and more secure 
 Patients had enough privacy but staff were not visible from their bed space 
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CHAPTER 4  
OVERNIGHT AUDIT OF BED RAIL USE IN THE UK 
  
 
4.1. INTRODUCTION 
 
 
This chapter presents one of two main research projects which have built on the 
findings of the three pilot studies described in the previous chapter.  This project is 
based upon bedrail use in UK hospitals and has employed the use of an overnight 
bedrail audit to investigate some of the fall related factors raised in the pilot studies and 
literature review.  This includes the rate of bedrail use in the UK, the use of bedrails 
with confused patients and the reasons why nursing staff use bedrails in hospitals.  
 
Bed rails (also known as side rails, cot sides and safety rails) are adjustable metal or 
rigid plastic bars that attach to the bed and are available in a variety of shapes and sizes.  
Rigid bed rails can be classified into two basic types (Figure 4.1):  
 Integral types are designed in conjunction with a bed and are usually supplied 
with the bed or offered as an optional accessory which can be retrofitted.  
 Third party types are designed to fit a wide range of beds from different 
suppliers, this includes domestic, divan or metal framed beds.  
 
An investigation by the MHRA (2006) found that the integral type of bed rail is 
involved with far fewer adverse incidents than the third party type of bed rail.  The 
majority of integral bed rails were also found to meet the recognised product standards 
with appropriate dimensions and gaps between rail and mattress.   
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Bed rails can be provided in a variety of lengths and styles, Figure 4.1. gives an 
example of the difference in design of bed rails.  Typically hospital beds have between 
two and six separate bed rails that are either integrated into the bed design or available 
to attach.  Beds with more than two bed rails (e.g. Figure 4.1 (A) four rails) usually 
have the flexibility of being able to raise each section (bed head or bed foot end) of rail 
separately.  This can be useful to provide security with the minimum amount of 
restriction if using the head end rails, and can increase visibility for the patient if using 
the foot end rail portions.  The 
length of bedrails also varies 
between designs, as shown in 
Figure 4.2 there are full, half and 
split length bedrails available 
with three-quarter length bedrails 
also being commonly used in UK 
hospitals.  
 
 
 
 
 
A) Hill-Rom 1000 bed with integrated bed rails 
(Hill-Rom Services Inc, 2011). 
B) Example of third party bed rails attached to 
a divan bed (Devon County Council, 2011). 
Figure 4.1 Examples of the two basic types of bedrail – Integrated (A) and Third Party (B). 
Figure 4.2 Examples of the different length of bed rails 
A: Full length rails, B: Split rails, C: Half rails 
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4.1.1. Risks associated with the use of bed rails 
 
Hignett and Griffiths (2005) investigated whether specific designs of bed rails were 
more likely to be associated with entrapment and injury of patients by analysing 
adverse event reports in the Food and Drugs Administration (FDA) Manufacturer and 
User facility Device Experience (MAUDE) database from 1985 to 2002. They 
concluded that the outcome of the incident changed with the type of bed rail, for 
example different lengths (full, three-quarters, half, one-quarter, and one-eighth) and 
multiple split side rails. The more serious outcomes (head/neck/face entrapments and 
deaths) were significantly more likely to be associated with half rails (and particular 
designs of half rails) than full rails or split rails.  The British and European Standard BS 
EN 60601 part 2-52 (2010) for the safety of electrical beds, focusses on entrapment 
issues with hospital beds especially when using bedrails. Specific guidelines for 
bedrails based on anthropometric data have been produced with the aim of influencing 
the dimensions of openings in and around the bed so that parts of the body cannot enter 
or can pass through easily. The BS EN 60601 states that the patients most vulnerable to 
entrapment are those with cognitive impairment or have uncontrolled body movements, 
these patients are most likely to be confused, elderly or frail (BS EN 60601: 2-52, 
2010).  Examples of the types of entrapment the standard is attempting to prevent are 
shown below in Figures 4.3 and 4.4.    
Figure 4.3 Example of different ways patient can become trapped in and around bedrails 
(artist sketches from BS EN 60601:2-52, 2010). 
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An investigation of seven registered incidents of patient entrapment with full length bed 
rails found patients were trapped either between two bars of the rail or between the 
lower bar and the bed (BS EN 60601:2-52, 2010).  Five of the seven patients died as a 
result of the entrapment, one patient received a fracture and one had no serious 
consequences.  The five patients died due to their body completely slipping 
under/through the bars resulting in entrapment to the neck or chest (shown in Figure 4.4 
– Figure AA.17).   
 
 
 
 
Figure 4.4 Example of different ways patient can become trapped in and around bedrails (artist 
sketches from BS EN 60601:2-52, 2010). 
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4.1.1. Bedrail use in the UK 
 
Bed rail use in English and Welsh hospitals has recently been estimated at around 26% 
of patients (Healey et al, 2009).  Bed rails may serve a number of purposes (HBSW, 
2003) including facilitating repositioning within the bed or transferring to/from the bed, 
providing a feeling of comfort and security, facilitating access to bed controls, and 
providing a physical barrier to remind the patient of the bed perimeters.  However, in 
general manufacturers intend their bed rails to be used to prevent accidental falls from 
bed and they are not designed to prevent freedom of movement (MHRA 2006).  The 
National Patient Safety Agency (NPSA) also state that bed rails should only be used to 
prevent the patient from accidently rolling or slipping out of the bed and are not 
effective when used as a tool to restrict the autonomous movement of patients (NPSA, 
2007b). In spite of this, there are studies that view bed rails as a restraint (e.g. used to 
prevent a patient from exiting the bed) and group them with other restraints such as 
belts and wrist/ankle cuffs (Hamers et al, 2004; Bredthauer et al, 2005; Gallinagh, 
2002;).  The main rationale for bed rail use is to prevent patient falls (Hamers et al, 
2004; Healey et al, 2008b; 2009) and bed rails have been used extensively as an 
intervention to manage falls but there is no evidence that they prevent falls or injuries 
(Capezuti et al., 2007). It is unclear whether the aim is to prevent accidental falls from 
bed or prevent patients at risk of falls from mobilising independently.  
4.1.2. Aims 
 
The aims of this research project were to: 
 Assess the extent of bedrail use  
 Explore associations between bed rail use and patient characteristics/ 
environmental factors 
o Test associations found in pilot studies such as confusion and bedrail 
use. 
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Data about bedrail use were collected at 18 hospitals in the UK during overnight bedrail 
audits of medical wards.  It is envisaged that this would benefit acute care hospitals by 
providing an understanding of current patterns of bedrail use and a reference point to 
assess the impact of future changes in policy or equipment. 
 
4.2. METHODOLOGY 
 
Acute care NHS hospitals were invited to participate through existing networks at the 
Healthcare Ergonomics and Patient Safety Unit at Loughborough University (including 
the UK National Clinical Audit Forum), with 18 acute care hospitals recruited. The 
hospitals were from 13 NHS Trusts and offered a wide range of environmental and 
organisational factors (Table 4.1). Four had more than 900 beds, 8 had 500-899 beds 
and 6 had less than 499 beds. Seven were built in the 2000s, 3 were built in 1980s/90s, 
4 were built in 1970s, and 4 were built in the 1940s and 1880s with refurbishment in the 
1970s/80s. Most of the accommodation was provided in 4-6 bed bays. The provision of 
en-suite single room accommodation ranged from <1% to 44% (median of 10%), with 
more recently built hospitals having a higher percentage of single en-suite room 
accommodation (26%).   
 
To provide additional contextual information organisational data were sourced from Dr 
Foster (http://www.drfosterhealth.co.uk/), a provider of comparative information on 
health and social care service in the UK. Staffing levels (ratio of nurses per 100 beds) 
ranged from143.84 in hospitals 5 and 7 (same NHS Trust) to 235.47 in hospital 18; this 
may have an impact on the ability to monitor patients at risk of falls. The Agency for 
Healthcare Research Quality (AHRQ) composite patient safety score is a new measure 
using 20 indicators. The scores ranged from 0.6857 (low, hospitals 3, 6, 10, 11) to 
1.7060 (high, hospital 18) against a national average of 0.9800. Although falls are not 
included as an indicator, the AHRQ score may give an indication of the patient safety 
culture in the hospital/Trust. 
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Table 4.1 Profile of participating hospitals (*, ,  = part of same NHS Trust, with individual hospitals in different 
towns) 
Hospital number & 
Approximate opening date of 
current building 
No. of 
beds 
No. of en-
suite single 
rooms 
No. of staff Ratio nurses per 
100 beds
1
 
AHRQ composite patient 
safety score
2 
 (National 
ave.=0.9800) 
1. Refurbished from 1940s 152 - - - - 
2. 1990s 155 7 (5%) 2600 
(Trust) 
144.27 
(Trust) 
0.6860 (low, Trust) 
3. No date available 255 64 (25%) 10,000 
(Trust) 
159.73 
(Trust) 
0.6857 (low, Trust) 
4. 1988 380 38 (10%) 2600 
(Trust) 
144.27 
(Trust) 
0.6860 (low, Trust) 
5. 1992
*
 
 
448 25 (6%) 2000 
 
143.84 
(*Trust) 
0.8816 (ave., *Trust) 
6. 1970s 451 58 (13%) 10,000 
(Trust) 
159.73 
(Trust) 
0.6857 (low, Trust) 
7. 1976
*
 
 
503 24(5%) 3000 143.84 
(*Trust) 
0.8816 (ave., *Trust) 
8. 2010 516 40 (8%) 2400 160.65 0.9977 (ave.) 
9. 1972 581 2 (<1%) 3200 142.13 0.6932 (low) 
10. 1980s, refurbished 
building from 1850s 
591 44 (8%) 10,000 
(Trust) 
159.73 
(Trust) 
0.6857 (low, Trust) 
11. 1970s, refurbished 
building from 1870s 
617 56 (9%) 10,000 
(Trust) 
159.73 
(Trust) 
0.6857 (low, Trust) 
12. 2010 744 306 (41%) 4000 149.16 0.9753 (ave.) 
13. 2007 809 66 (13%) 4600 209.26 1.2457 (high) 
14. Part 1993 and part 
refurbished from 1800s 
884 74 (8%) 10423 181.59 1.3855 (high) 
15. 2003 900 - - - - 
16. 2010 1000 440 (44%) 6900 197.36 1.0966 (ave.) 
17.  2009 1010 317 (31%) 7000 185.04 0.9988 (ave.) 
18.  1976 1106 169 (15%) 7000 235.47 1.7060 (high) 
 
1. Dr Foster Hospital Guide (http://www.drfosterhealth.co.uk/hospital-guide/ accessed 18
th
 May 2011).  Data 
Source: England, qualified nursing, midwifery & health visiting staff (full time equivalent) in NHS Hospital and 
Community Health Services: Staff by main staff groups in England as at 30 September 2009 from the Non Medical 
Workforce Census. The number of beds at each hospital is published in the General and Acute (available) column 
of 'Bed availability and occupancy, England - KH03’ return and is for the financial year 2008/09. 
2. Patient Safety. The Agency for Healthcare Research Quality (AHRQ) has introduced a composite indicator, 
aggregating their collection of patient safety measures into an overall hospital score 
(http://www.qualityindicators.ahrq.gov/Modules/psi_overview.aspx). The Dr Foster Unit at Imperial College 
London has reproduced this composite index, using six of the 20 indicators 
(http://www.drfosterhealth.co.uk/docs/hospital-guide-2010.pdf (accessed 18
th
 May 2011). The 6 indicators are 
pressure sores (decubitus ulcer), deaths after surgery, bleeds or bruises after surgery (post-operative 
haemorrhage or haematoma), post-operative respiratory failure, post-operative sepsis, accidental puncture or 
laceration. Other indicators recommended by the AHRQ were excluded, either as the reported numbers were 
too small or there was not enough confidence in the coding (i.e. how well the information was recorded).
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The inclusion/exclusion criteria were that all medical wards categorised under the 
National Reporting and Learning System (NRLS) speciality (PD05) level 2 were included 
(General Medicine, Care of older people, Thoracic/Respiratory, Cardiology, Audiological 
Medicine, Dermatology, Endocrinology, Nephrology/Renal, Rheumatology, Medical 
Opthalmology, Neurology, Rehabilitation, Clinical Haematology, Clinical Oncology 
(radiotherapy), Medical Oncology Palliative Medicine, Gastroenterology, Genito-Urinary 
Medicine, Infectious Diseases).  All other wards/specialities were excluded, as were 
patients on trolleys. 
 
4.2.1. Ethics 
 
Healey et al (2009) was assessed to be a service evaluation not requiring ethical 
approval
2
.  As this study used the same methods this assumption was also made for this 
study. However each hospital was advised to check their local procedures for audit or 
survey approval before taking part.  All of those who participated confirmed that the 
survey was a service evaluation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
2
 A service evaluation is designed and conducted for the purpose of assessing or defining the current 
standard of care and therefore does not require review by a Research Ethics Committee (REC) 
(www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1272032326180,  9th Nov 2011). 
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4.2.2. Survey design 
 
There have been at least 9 bedrail surveys (Table 4.2); all with slightly different protocols 
for the time of survey and inclusion criteria.  Previous audits have found a range of use 
rate of one or more rails from 8.4% on 16 medical and surgical wards (O'Keeffe, Jack, & 
Lye, 1996) to 35% on all specialities except obstetrics and paediatrics (Healey et al., 
2009).   
 
Table 4.2 Overview of previous bedrail surveys 
 N Hospital 
(Speciality/Dept.) 
Patient 
characteristics 
information 
Time of survey 
Hignett et al 
(2005) 
295 beds 
(3 audits giving total 
data of n=885) 
Single dept (Care 
of older people) 
 Rationale for 
bedrail use, e.g. 
confusion, mobility, 
falls, etc. 
10.00 – 13.00 
16.00 – 19.00 
22.00 – 01.30 
Gallinagh et al 
(2002). 
102 beds Single Dept  Confusion, 
mobility, falls 
10am, 2pm, 
6pm, 10pm 
Hanger et al 
(1999)  
135 beds Single Hospital   
Govier and 
Kingdom 
(2000) 
 Single Dept   
O’Keeffe et al 
(1996)  
668 beds Single hospital   
 
 
Raw and 
Stacey S. 
(2004) 
587 beds Single hospital   
Capezuti et al. 
(2002) 
 Nursing Home   
Mildner et al. 
(2003) 
1,109 beds Cluster of 
hospitals 
  
Healey et al. 
(2009) 
1,091 Cluster of 
hospitals 
  
Physical and 
cognitive 
 
 
 
The protocol was adapted from Healey et al (2009).  Healey (2011) described the 
development of the NPSA bedrail survey from earlier work by O’Keeffe et al (1996).  
This was extended to a wider range of hospital specialities and included questions about 
patient’s ability to mobilise, interface with pressure mattresses and nurses’ rationale for 
the use (or lack of use) of bedrails. 
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The survey was kept in a similar format to allow for comparisons but extra questions were 
added (in consultation with Healey, 2010, personal communication) including the medical 
specialty of the ward and the visibility from the nursing station.  Some questions were 
also expanded to give more detail such as how willing/able patients were to wait for 
assistance if they were unable to mobilise alone and an additional age category of 80+ 
years.  One of the major adaptations of the survey was for ease of use; it was found after 
discussion with hospital staff that an illustration of a bed and rails would be very useful to 
record how many bedrails were raised (figure 4.5).   
 
 
 
 
 
 
 
The final proforma (appendix F) was designed to be completed by the auditor (questions 
about environment): 
 Mattress type (e.g. foam; pressure; overlay) 
 Bed type (e.g. electric profiling; ultra low) 
 Bed controls (pendant; panel; bedrail) 
 Accommodation (e.g. single, shared) and location of toilet (e.g. en-suite) 
 Visibility of the bed from a nursing station 
 Bed rails (e.g. 2, 4, 6) and number/configuration raised. 
 
The second section was completed with the assistance of the nursing staff: 
 Age of patient 
 Confusion status (delirium and/or dementia) of patient 
 Mobility status of patient and nurses’ perception of patient co-operation with 
assistance 
 Nurses’ rationale for raised rails. 
 
 
Figure 4.5 Bedrail diagram to record number and configuration of raised rails 
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4.2.3. Data collection 
 
The survey was carried out between 23:00 and 06:00 when patients were most likely to be 
settled for the night.  Data were collected mid-week (Tuesday -Thursday) by hospital staff 
and mostly assisted by the research team.  Every 2
nd
 bed was surveyed using the ward 
numbering system or starting with the first bed/room on the left (figure 4.6).  Each ward 
was pre-assigned to survey odd or even numbered beds to ensure a representative survey 
of different bed locations where hospital wards had the same layout throughout.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Empty beds (including patients sitting on chairs adjacent to the bed) or beds inappropriate 
to survey (e.g. patients receiving treatment or isolated for infection control) were 
recorded, but no further data were collected.  Detailed observational data were collected 
about mattress type, bed controls, bed location, visibility, patient age and mobility, and 
the reasons for bedrail use.  Ward staff were asked about patient age, mobility, level of 
confusion (dementia and delirium), and reasons for bedrail use (if raised). 
At the start of each audit the data collection team (comprising local staff and LU 
researchers) carried out a training exercise to allow any discrepancies to be identified, 
discussed and agreement achieved for a consistent approach for the residual wards. 
 
  
Figure 4.6 Survey route for each bay 
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4.3. RESULTS 
 
 
4.3.1. Summary of data and descriptive analysis 
 
Data were collected from 18 hospitals with a total of 2219 patient beds being audited.  
This exceeded the data in previous bed rail surveys, for example Healey et al (2009), 
n=1,091; O’Keeffe (1996), n=668.  The design of this survey was also more focused by 
targeting the specialities where patients were known to be at a higher risk of falls (medical 
and care of older people in particular (American Geriatrics Society et al, 2001). 
 
Of these, 81% (n=1799) were accepted for full survey and further data were collected.  A 
further 19% of beds were excluded either for being unoccupied (n=260) or unsuitable for 
audit due to treatment, infection control or staff advice (n=160).  The total number of beds 
excluded from the audit varied between hospitals (Table 4.3) from 2% to 33% 
(mean=19%), this was also the range for the percentage of beds excluded due to being 
unoccupied which had a mean of 15%.  Beds that were excluded due to staff advice, 
treatment, or infection control ranged from 0% to 17% of total beds, with a mean of 7%. 
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Table 4.3 Details of beds audited, unoccupied and excluded for each hospital 
Hospital 
No. 
Total beds in 
audited wards 
Beds 
audited 
Beds 
unoccupied 
Beds excluded 
on staff advice 
Total beds 
excluded 
 1. 82 75 (92%) 6 (7%) 1 (1%) 7 (8%) 
 2. 117 87 (74%) 15 (13%) 15 (13%) 30 (26%) 
 3. 39 28 (72%) 11 (28%) 0 11 (28%) 
 4. 12 9 (75%) 1 (8%) 2 (17%) 3 (25%) 
• 5. 118 91 (77%) 24 (20%) 3 (3%) 27 (23%) 
 6. 89 60 (67%) 29 (33%) 0 29 (33%) 
• 7. 94 70 (75%) 14 (15%) 10 (11%) 24 (26%) 
 8. 128 112 (88%) 5 (4%) 11 (9%) 16 (13%) 
 9. 137 113 (83%) 9 (7%) 15 (11%) 24 (18%) 
 10. 97 85 (88%) 9 (9%) 3 (3%) 12 (12%) 
 11. 112 89 (80%) 13 (12%) 10 (9%) 23 (21%) 
 12. 161 130 (81%) 10 (6%) 21 (13%) 31 (19%) 
 13. 147 117 (80%) 20 (14%) 10 (7%) 30 (21%) 
 14. 202 168 (83%) 22 (11%) 12 (6%) 34 (17%) 
 15 90 88 (98%) 2 (2%) 0 2 (2%) 
 16. 210 176 (84%) 23 (11%) 11 (5%) 34 (16%) 
 17. 239 186 (78%) 29 (12%) 24 (10%) 53 (22%) 
 18. 145 115 (79%) 18 (12%) 12 (8%) 30 (20%) 
 
Total 
(mean 
%) 
2219 1799 260 (12%) 160 (7%) 420 (19%) 
 
  •  Indicating hospitals in the same NHS trust 
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The audit included 28 different medical specialties, some of which were a combination of 
different specialties within one ward (see full list in appendix G). The most commonly 
reported medical specialties were: General Medicine (25%), Care of older people (19%), 
Thoracic/Respiratory (9%) and Cardiology (8%).  There was a variation in the number of 
beds for each of the four main medical specialties between hospitals as shown in Table 
4.4.  General Medicine and Care of older people wards ranged from 0% to100% of 
audited beds in each hospital, with Thoracic/Respiratory ranging from 0-20% and 
Cardiology 0-22%.
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Table 4.4 Main medical specialties by each hospital 
 
Hospital 
No. 
Beds audited 
Medical Specialty 
General 
Medicine 
Care of older 
people 
Thoracic/ 
Respiratory 
Cardiology 
Others  
(see appendix G for list) 
 1. 75 0 75 (100%) 0 0 0 
 2. 87 44 (51%) 0 0 13 (15%) 30 (34%) 
 3. 28 28 (100%) 0 0 0 0 
 4. 9 0 0 0 0 Rehab: 9 (100%) 
• 5. 91 22 (24%) 9 (10%) 9 (10%) 20 (22%) 31 (34%) 
 6. 60 30 (50%) 0 4 (7%) 0 26 (43%) 
• 7. 70 0 16 (23%) 14 (20%) 14 (20%) 26 (37%) 
 8. 112 21 (19%) 25 (22%) 14 (13%) 13 (12%) 39 (35%) 
 9. 113 26 (23%) 10 (9%) 0 12 (11%) 65 (58%) 
 10. 85 54 (64%) 0 6 (7%) 9 (11%) 16 (19%) 
 11. 89 47 (53%) 8 (9%) 7 (8%) 11 (12%) 16 (18%) 
 12. 130 9 (7%) 60 (46%) 24 (19%) 11 (9%) 26 (20%) 
 13. 117 19 (16%) 40 (34%) 8 (7%) 7 (6%) 43 (37%) 
 14. 168 22 (13%) 20 (13%) 0 0 126 (75%) 
 15 88 31 (35%) 29 (33%) 17 (19%) 0 Stroke: 11 (13%) 
 16. 176 94 (53%) 25 (14%) 0 13 (7%) 44 (25%) 
 17. 186 0 54 (29%) 21 (11%) 11 (6%) 100 (54%) 
 18. 115 11 (10%) 26 (23%) 8 (7%) 9 (8%) 61 (53%) 
 Total 1799 458 260 160 143 699 
 % of total beds audited 25% 14% 9% 8% 39% 
 
  •  Indicating hospitals in the same NHS trust 
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There were missing data for most of the questions asked, with the number of missing data 
ranging from 0-99.  The missing data for each question is presented in Table 4.5, and 
these data are excluded from subsequent analyses.  
 
 
Table 4.5 Missing data for each audit question 
Question 
Missing 
data 
1. Clinical speciality of ward n=13 
2. Is there a (living) patient in the bed? n=0 
3. Is there a special mattress or overlay? n=9 
4. What kind of bed is it? n=9 
5. If bed is Electric: location of controls?   n=16 
6. What kind of room is the bed in? n=9 
7. Can this bed be seen from a nursing station? n=99 
8. Does this bed have bedrails? n=9 
9. Would you describe this patient as confused? n=14 
10. How old is the patient? n=49 
11. What help from nurses does the patient currently 
need to move? 
n=18 
12. Why does this patient have bedrails up? n=21 
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Hereafter, the results will refer to the 81% of patient beds (n=1799) which were included 
in the full bedrail survey.  Table 4.6 on the following page gives detail of the variation 
between hospitals for visibility, bedrail use, mattress and bed type, accommodation and 
patient characteristics.  
 
Figure 4.7 shows the bedrail attachment and use in the sample, only 14% of beds had no 
bedrails attached and 33% had bedrails attached but not up.  Approximately half (52%) of 
all beds had one or more bedrail raised (hospitals ranged 31% to 93%; Table 4.5); of these 
10% had partial bedrails raised and 42% had all rails raised.   
 
 
Figure 4.7 Bedrail use and attachment 
 
Only 26% of patient beds were visible from the nursing station (range 0% to 61%; Table 
4.6).  The majority of beds had a normal foam mattress (63%), with 28% of patients 
having an alternating pressure mattress and a further 9% on electric or static overlays.  
The bed type in the survey was mostly electric profiling beds (81%) with 17% of patients 
on a normal style hospital bed (non-electric) and only 2% on ultra-low beds (in the low 
position).  
 
 
 
14% 
33% 
10% 
42% 
0%
5%
10%
15%
20%
25%
30%
35%
40%
45%
No rails attached Rails attached, but
none raised
Some rails raised
(one or more
down)
All rails raised
(n=1790)
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Table 4.6 Results of visibility, raised rails (total), mattress and bed types, accommodation, and patient characteristics (confusion, mobility and age) 
 
Hospital 
No. 
Beds 
audited 
% Beds 
visible 
% bed rails raised 
(all patients) 
% Alternating 
pressure mattress 
% Electric 
Profiling beds 
% single 
rooms 
% confused 
patients 
% Needing 
help to walk 
% Aged 80+ 
 1. 75 28% 93% 4% 100% 19% 61% 55% 76% 
 2. 87 30% 72% 2% 100% 15% 36% 22% 51% 
 3. 28 4% 36% 18% 39% 18% 29% 50% 46% 
 4. 9 0% 75% 0% 100% 22% 33% 33% 33% 
• 5. 91 13% 31% 41% 34% 15% 33% 15% 47% 
 6. 60 12% 46% 40% 40% 20% 40% 35% 43% 
• 7. 70 24% 35% 51% 84% 7% 33% 41% 60% 
 8. 112 21% 60% 38% 96% 13% 42% 16% 47% 
 9. 113 6% 50% 35% 42% 17% 37% 27% 43% 
 10. 85 61% 31% 21% 35% 12% 25% 28% 41% 
 11. 89 24% 45% 43% 52% 8% 38% 45% 36% 
 12. 130 58% 60% 29% 100% 44% 38% 48% 40% 
 13. 117 25% 63% 35% 92% 10% 33% 25% 28% 
 14. 168 29% 57% 24% 85% 20% 31% 26% 45% 
 15 88 16% 66% 6% 100% 26% 49% 25% 60% 
 16. 176 20% 35% 30% 93% 37% 34% 29% 34% 
 17. 186 2% 49% 25% 98% 25% 31% 33% 33% 
 18. 115 39% 57% 29% 98% 20% 29% 26% 31% 
 Total 1799         
% of total beds audited 24% 52% 29% 81% 21% 36% 31% 43% 
 
  •  Indicating hospitals in the same NHS trust 
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Most beds were located in multi-bed bays (79%; 44% with toilet, 35% without toilet), 
a further 16% of beds surveyed were in single en-suite rooms and 5% were in single 
rooms without toilets (Figure 4.8).  The percentage of single rooms in each hospital 
ranged from 7% to 44% (Table 4.6). 
 
 
Figure 4.8 Room type 
Approximately one in three patients surveyed were found to be either slightly (22%) or 
very (14%) confused, with a further 2% unconscious or semi-conscious (Figure 4.9).  The 
percentage of confused patients in each hospital ranged from 25% to 61% (Table 4.6).  
 
 
Figure 4.9 Patient confusion level 
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The majority of patients audited were people over 65 years (Figure 4.10). Patients of 
working age (16-64 years) accounted for only 23% of the sample, 33% of patients were 
aged 65-79 years, with the largest patient age group (44%) being the very old (80 years 
and over).  Older and very old patients were not always in care of older people wards; 
34% of the very old (80 years and over) and 18% of patients aged 65-79 years were in 
care of older people wards.  
 
 
Figure 4.10 Age of patients 
 
 Figure 4.11 shows the mobility level of audited patients.  The majority of patients 
surveyed were not independently mobile, described by nurses as being bedbound / 
immobile (28%) or needing help to walk (29%).  Those who were independently 
mobile accounted for 40% of the sample; 29% were completely independent and 11% 
were independent with walking aids.  
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Figure 4.11 Patient mobility levels 
The majority of patients who needed help to walk were described as mostly asking for 
help and then waiting for nursing staff (74%), 9% of patients asked for help but then 
would not wait and tried to walk, 18% were described as not asking for help and trying to 
walk alone when they were not capable and unsteady (Figure 4.12).  
 
 
 
 
Figure 4.12 Do patients who need help to walk ask/wait for mobility assistance? 
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4.3.2. Statistical analysis 
 
Data were inputted into SPSS version 17, using codes previously defined during the 
design of the proforma (appendix G).  Data cleaning consisted of checking for 
erroneous codes by using frequency outputs and replacing them with the correct codes 
or coding as missing data.   
Statistical associations within the data were explored. The specific relationships: 
 Patient characteristics e.g. age, why used with specific age ranges 
 Confusion  
 Mobility 
 Bed rail use  
 Environmental factors 
 
The analysis used the Chi-Squared statistical test to a significance level of p<0.05, 
which is appropriate to use when studying the association between two categorical 
variables.  Adjusted residuals of >2 and <-2 were used to determine cells in the 
contingency table that were contributing to the overall significance of the Chi-square 
statistic and the direction of significance.  The effect size (Phi value) was also 
calculated for the associations to determine the strength of the relationships. A logistic 
regression was then completed using the significant factors identified by the Chi-square 
test.  Logistic regression was used as well as the Chi-square because it analyses the 
combined effects of all of the individually significant factors associated with bed rail 
use, so that each parameter estimate is adjusted for the effect of the other variables in 
the model 
 
 
This section will present the statistical analysis in the following order: 
 Cross-tabulations of patient characteristics and bedrail use  
 Cross-tabulations of environmental factors and bedrail use  
 Logistic regression model for significant predictors of bedrail use  
 Cross-tabulations of associations between different patient characteristics  
 Cross-tabulations of associations between various environmental factors  
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4.3.2.1. Patient characteristics and bedrail use 
 
Slightly and very confused patients were significantly more likely to have bedrails 
raised (76%) (Figure 4.13), as were those who were unconscious / semi-conscious 
(94%) compared to patients who were not confused (37%) (p<0.001, Chi-
Square=266.833, df=8, Phi=0.388).   
 
When dividing bedrail use into full and partial bedrails, there was a significant 
association between full bedrail use and confused patients, with 65% of confused 
patients having full bedrails raised compared to 27% for those not confused.  Partial 
bedrail use was similar for those confused (9%) and those not confused (11%).  
(p<0.001, Chi-Square=290.128, df=4, Phi=0.404).    
 
 
 
Figure 4.13 Bedrail use and level of patient confusion 
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Figure 4.14 shows the bedrail use within each age group.  Bedrail use increased with 
patient age from 33% for working age (16-64 years), to 52% for 65-79 years and 63% 
for the very old (over 80 years) and the differences in use were statistically significant 
(p<0.001, Chi-Square=103.883, df=4). 
 
 
Figure 4.14 Bedrail use by age group 
 
Bedrail use significantly increased with declining patient mobility (Figure 4.15); from 
14% for fully independent patients, rising by almost double the amount to 24% for 
those who were independent with walking aids, then to 63% for patients needing help to 
walk, and finally to 91% for patients completely immobile/bedbound (p<0.001, Chi-
Square=691.131, df=8, Phi=0.624). 
 
When dividing bedrail use into full and partial bedrails, there was a significant 
association between full bedrail use and patients who needed help to mobilise or who 
were bedbound/immobile, with 51% of patients needing help to walk having full 
bedrails raised compared to 5% for those who were fully independent.  Partial bedrail 
use was similar across the mobility levels ranging from 9% for fully independent 
patients to 12% for those needing help to walk.  (p<0.001, Chi-Square=748.471, df=8, 
Phi=0.650).    
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Figure 4.15 Bedrail use by mobility level 
 
 
4.3.2.2. Environmental factors and bedrail use 
 
Table 4.7 compares the bedrail use between the four main medical specialties.  This 
shows that bedrail use was considerably higher (75% vs. 36-45%) in the Care of older 
people wards compared to the other three specialties, and this association was 
statistically significant (p<0.001, Chi-Square=162.624, df=9).  These data will be 
further considered for Care of older people wards in section 4.3.3). 
 
Table 4.7 Bedrail use by medical specialty 
Medical specialty 
No bedrails 
attached 
Bedrails attached 
but not up 
One or more 
bedrails up 
General Medicine 
(n=458) 
26% 29% 45% 
Care of older people 
(n=386) 
4% 21% 75% 
Thoracic / Respiratory 
(n=132) 
11% 52% 36% 
Cardiology 
(n=143) 
22% 41% 37% 
24% 
19% 
13% 
4% 
63% 
57% 
23% 
6% 
14% 
24% 
63% 
91% 
0%
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50%
60%
70%
80%
90%
100%
Independent Independent with
walking aid
Needs help to walk Bedbound /
Immobile
(n=502) (n=202) (n=521) (n=494)
No rails
attached
Rails attached,
but none raised
One or more
bedrails raised
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Bedrails were significantly more likely to be raised on beds that were visible from the 
nursing station (Figure 4.16) and more likely to have bedrails attached but not up if the 
bed was not visible from the nursing station (p=0.013, Chi-Square=8.736, df=2, 
Phi=0.072).  
 
 
Figure 4.16 Bedrail use and visibility of bed from the nursing station 
 
Bedrails were significantly more likely to be raised on electric profiling beds where 
bedrail use was 60% compared to bedrail use on normal (non-electric) hospital beds at 
17% (Figure 4.17).  Normal (non-electric) beds were also significantly more likely to 
have no bedrails attached to the bed (63%) compared to electric profiling beds (4%) 
which could explain the low bedrail usage (Figure 4.17). (p<0.001, Chi-
Square=735.085, df=6, Phi=0.642).   The numbers for ultra-low beds in the low 
position were too few to draw conclusions (n=25).  
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Figure 4.17 Bedrail use by bed type 
 
Bedrails were significantly more likely to be raised on beds with alternating pressure 
mattresses (79%) and electric mattress overlays (80%) but significantly less likely to be 
used with static overlays (35%) or normal foam mattresses (41%).  Alternating pressure 
mattresses were significantly less likely to be used on beds that had no bedrails 
attached. (p<0.001, Chi-Square=232.444, df=6, Phi=0.361). 
 
Single en-suite rooms were less likely to have beds with no rails attached (7%) and 
multi-bed bays with toilets were more likely to have beds with no rails attached (15%) 
when compared with other room types (p<0.010, Chi-Square=20.087, df=8, Phi=0.106). 
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4.3.2.3. Logistic Regression Model 
 
A logistic regression model (Table 4.8) was developed to predict bedrail use from the 
significant associations presented from the bivariate analyses in the previous sections. 
Visibility was originally tested within this model because it had been significant in the 
bivariate analysis, but it was not significant when entered alongside other predictor 
variables.  Mattress type was also tested, but was too closely correlated to bed type to 
be included in the model, bed type was included as it was more significant.  Visibility 
and mattress type were therefore removed from the final model so that it included bed 
type, confusion, age, mobility, and medical specialty.  
 
Table 4.8 Logistic regression model: Odds ratios (OR) and 95% confidence intervals (CI) for the 
significant predictors of bedrail use (any bedrail raised (coded 1) vs. bedrails down or not attached 
(coded 0)) 
 n  
OR (95% CI) 
(* <0.05; ** <0.01) 
Bed type    
Normal (non-electric) hospital bed (Ref) 268   
  Electric profiling bed 1312  7.57 (4.93-11.61)** 
  Ultra low bed (in low position)  21  5.10 (1.50-17.36)** 
 
Confusion    
  Not confused (Ref) 1010   
  Slightly confused 366  2.12 (1.51-2.98)** 
  Very confused 225  2.38 (1.51-3.7)** 
 
Age    
  18-64 years (Ref) 376   
  65-79 years 532  1.35 (0.92-1.96) 
  80+ years 693  1.51 (1.03-2.20)* 
 
Mobility    
  Independent (Ref) 475   
  Independent with walking aid 189  1.51 (0.96 – 2.37) 
  Needs help to walk 501  6.96 (4.90-9.89)** 
  Bedbound/immobile 436  33.90 (21.99-52.26)** 
 
Medical speciality    
  All other medical wards (Ref) 1243   
  Care of older people wards 358  1.80 (1.27-2.54)** 
 
 
Cox & Snell R Square 
   
0.413 
Nagelkerke R Square   0.551 
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Table 4.8 shows the significant predictors of bedrail, controlling for other variables. 
The findings are as follows: 
 Electric profiling beds are 7.6 times more likely than normal (non-electric) 
beds to have bedrails raised. 
 Ultra low beds in low position 5.1 times more likely than normal (non-electric) 
beds to have bedrails raised, although this is based on very small numbers.  
 Confused patients (both slightly and very confused) are twice as likely as non-
confused patients to have bedrails raised.  
 Patients aged over 80 years were 1.5 times more likely to have bedrails raised 
than those aged 18-64.  
 Patients who needed help to walk were 7 times more likely to have bedrails 
raised than patients who were independently mobile.  
 Patients who were bedbound or immobile were 33.9 times more likely to have 
bedrails raised than patients who were independently mobile. 
 Patients in Care of older people wards were 1.8 times more likely to have 
bedrails raised compared to other medical wards.  
 
 
The R-Square values show that the variables in this model account for around half of 
the variance in bedrail use, which means that the majority of bedrail use in hospitals can 
be explained by just these 5 variables.   
 
Goodness of fit 
A Homer-Lemeshow test run to test the goodness of fit of the model resulted in a chi-
square of 8.89 (p=0.35), suggesting that the model had good explanatory power.   
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4.3.2.4. Associations between patient characteristics 
 
Patients who were described as slightly or very confused (n=642) were significantly 
more likely to be aged over 80 years (Figure 4.18).  Those who were not confused were 
significantly more likely to be aged 79 years and younger (p<0.001, Chi-
Square=179.334, df=8, Phi=0.321).   
 
 
Figure 4.18 Patient age and confusion 
a 
Unconscious/not assessed n=10; 
b
 Unconscious/not assessed n=32;  
c
 Unconscious/not assessed 
n=29
 
 
Figure 4.19 shows the percentage of confused patients rose with declining patient 
mobility.  Patients who were independently mobile (with or without aid) were 
significantly less likely to be confused (73-88% were described as not confused).  
Patients who needed help to walk (including those who were bedbound / immobile) 
were significantly more likely to be slightly or very confused (47-53%).  (p<0.001, Chi-
Square=426.702, df=16, Phi=0.49). 
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Figure 4.19 Patient mobility level and confusion 
a 
Unconscious/not assessed n=5; 
b
 Unconscious/not assessed n=3; 
c
 Unconscious/not assessed n=6; 
d
 Unconscious/not assessed n=49
 
 
Figure 4.20 shows associations between mobility level and age groups.  Patients of 
working age (16-64 years) are significantly more likely to have fully independent 
mobility (without a walking aid) accounting for 44% of this group. Patients over 80 
years old were significantly more likely to be independent with a walking aid, need help 
to walk or be bedbound / immobile (p<0.001, Chi-Square=227.067, df=8, Phi=0.361), 
accounting for approximately half of patients in these groups (53%, 54% and 51% 
respectively). 
 
 
Figure 4.20 Patient mobility level and age group 
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4.3.2.5. Associations between environmental factors 
 
 
Figure 4.21 shows the association between mattress/overlay type and bed visibility from 
the nursing station.  Beds that were visible from the nursing station were significantly 
more likely to have static mattress overlays (e.g. fibre, foam, repose) than other 
mattress types (p<0.001, Chi-Square=18.165, df=3, Phi=0.104). 
 
 
Figure 4.21 Mattress/overlay type and visibility from the nursing station 
 
Figure 4.22 shows the room type beds were located in and visibility from the nursing 
station.  Beds that were visible from the nursing station were significantly more likely 
to be in a room that was a multi-bed bay with no toilet (34% of beds were visible).  
Beds that were not visible from the nursing station were significantly more likely to be 
located in a single en-suite room (84% of beds were not visible). (p<0.001, Chi-
Square=40.194, df=4, Phi=0.154). 
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Figure 4.22 Room type and visibility from nursing station 
 
 
As shown in table 4.9, alternating pressure mattresses were significantly more likely to 
be used on electric profiling beds, with normal foam mattresses being more likely to be 
used with normal (non-electric) bed types (p<0.001, Chi-Square=74.154, df=9, 
Phi=0.204). 
 
Table 4.9 Comparison of different bed types and the mattress types used 
Mattress Type 
Electric Profiling 
Bed 
Normal (non-electric) 
Hospital bed 
Ultra-Low bed in 
low position 
Electric Mattress Overlay 4% 0% 8% 
Static Mattress Overlay 5% 10% 16% 
Alternating Pressure 
Mattress 
31% 13% 40% 
Normal Foam Mattress 61% 77% 36% 
Total n=1450 n=307 n=25 
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4.3.3. Reasons for bedrail use 
 
Staff members were asked to give reasons for raised bedrails (n=919). Figure 4.23 
shows the percentage responses for each reason, however multiple reasons could be 
given for bedrail use with each patient which explains why the percentages equal more 
than 100%.  The average number of reasons given per patient in the whole sample was 
1.5.  The most frequently mentioned responses were: 
1.   Patient was perceived to be at risk of falling out of bed (61%) 
2. Patient uses bedrails to turn / roll / sit up (21%) 
3. Patient has requested rails to be raised (17%) 
 
Dividing the reasons for bedrail use into themes, the percentages within three main 
themes are listed below: 
 61% -  To prevent patient from falling out of bed 
 38% -  For patient benefit or autonomy  
(Patient uses them to roll/sit up (21%) or requested rails to be raised 
(17%)) 
 27% -  To restrict patient movement  
(To prevent patient getting up without mobility assistance (17%) or 
because patient is confused and tends to wander (10%)) 
 
 
Figure 4.23 Staff rationale for bedrail use with whole sample 
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When examining the rationale for bedrail use within different subsets, for patients 
needing help to mobilise (n=349) the second most frequent answer was ‘to prevent 
patient from mobilising without assistance’ and the most frequent response for the 
independently mobile group (n=136) was ‘patient request’.  The staff reasons for 
confused patients (n=478) seem to differ the most from the whole sample especially in 
terms of patient autonomy, the most frequent responses were: 
1. At risk of falling out of bed (74%) 
2. To prevent patient from getting up without mobility assistance (25%) 
3. Because they are confused and tend to wander (20%) 
 
Figure 4.24 shows a wide variation in the reasons given for bedrail use with confused 
patients compared to those who were not confused.  The most frequent response for 
both subsets was ‘to prevent patient from falling out of bed’, however this was 
mentioned in far greater percentage of cases in the confused (75%) compared to the not 
confused (44%) group.  The confused subset seems to have a theme of restricting 
patient movement accounting for 45% of reasons (‘prevent patient from mobilising 
without assistance’ or ‘confused and tends to wander’) compared to 8% of those who 
were not confused.  The reasons for bedrail use in the not confused group has a theme 
of patient autonomy (‘patient using rails to turn/roll/sit up’ or ‘patient request’) 
accounting for 61% of responses compared to 21% of the confused patient group.  
 
 
Figure 4.24 Comparison of confused and not confused patient groups and reasons for bedrail use 
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Figure 4.25 shows the staff rationale for bedrail use with beds that had partial bedrail 
use.  Partial bedrail use refers to having some, but not all bedrails up, for example, 
raising one side of bedrails to assist with turning but leaving the other side down to 
allow patient to exit bed.  As expected, this subset has a lower percentage of responses 
for preventing the patient from falling out of bed and reasonably high levels of 
reporting patient request and patient using rails to turn/roll/sit up.  The percentage of 
responses stating ‘other’ (21%) were double that of the whole sample (10%). When 
investigated, the reasons mentioned for ‘other’ where mainly due to there being no 
reason for the bedrail being raised, bedrails should not be raised, or unknown.  
 
 
Figure 4.25 Staff rationale for partial bedrail use (some rails raised, not all) 
 
 
4.3.4. Differences in Care of older people wards 
 
The Care of older people (COP) medical specialty had the second greatest number of 
beds audited, with the greatest being General Medicine.  Due to this and the focus of 
this thesis being based around falls in elderly people, it was decided that this subset 
would be investigated further and compared to a subset of other medical specialties 
(non-COP beds).  Of the Care of older people (COP) sample 90% (n=386) were 
accepted for the full bedrail survey, a further 10% of beds were excluded either for 
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being unoccupied (n=33) or unsuitable for audit (n=12).  This is a higher percentage of 
patient beds eligible for data collection compared to other medical specialties of which 
80% were accepted for the full audit (n=1408).   
 
As expected, the general population of the COP wards are older patients over 80 years 
(68%) with a further 28% of patients aged 65-79 years.  There were also some patients 
located in these wards that were of working age (n=15, 4%) which could possibly be 
due to overcrowding in other wards of the hospitals, however these patients are very 
few and therefore are unlikely to skew the results of this study.  Figure 4.26 shows the 
distribution of age groups within the COP wards and other specialties.  This graph 
shows that COP wards predominantly had the very old (80+ years) and other specialties 
have a fairly even proportion of each age group.  Surprisingly, this also shows that COP 
wards were less likely to have patients aged 65-79 years than other specialties (p<0.001, 
Chi-Square=149.904, df=2, Phi=0.293).   
 
 
Figure 4.26 Distribution of age groups within Care of older people wards and other specialties 
 
Older patients were not always in these wards; 34% of the very old (80 years and over) 
and 18% of patients aged 65-79 years were in care of older people wards (Figure 4.27).  
So more than two thirds (68%) of patients on the COP wards were over 80 years, but 
only one in three (34%) of the over 80 years patients on the medical wards surveyed 
were on the COP wards. 
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Figure 4.27 Percentage of patients in Care of older people (COP) compared to other medical wards by 
age group 
 
As can be seen in Figure 4.28, the bedrail use for COP patients was significantly higher 
than other specialties (p<0.001, Chi-Square=107.782, df=2, Phi=0.246), with 75% of 
COP patients having one or more rail raised on their bed compared to 46% bedrail use 
in other specialties.  COP patients were also less likely than other specialties to have no 
bedrails attached to their bed or bedrails attached but not up (Figure 4.28).   
 
Figure 4.28 Bedrail use in the Care of older people (COP) wards compared to other specialties 
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The bed type used in COP wards differed significantly from other specialties (p<0.001, 
Chi-Square=65.048, df=3, Phi=0.191), having a higher percentage of electric profiling 
beds (95% vs. 77%) and a lower percentage of non-electric beds (4% vs. 21%).  
Compared to other specialties (Figure 4.29), COP patients were significantly more 
likely to be in multi-bed bays with toilets (50% vs. 42%) and less likely to be in multi-
bed bays without toilets (28% vs. 37%) (p=0.005, Chi-Square=14.789, df=4, 
Phi=0.091). Similar results to other specialties were found for mattress type and 
visibility from nursing station.   
 
 
Figure 4.29 Comparing room type for patients in Care of older people wards and other specialties 
 
 
The percentage of confused patients (Figure 4.30) was much higher in the COP wards 
compared to other medical specialties (59% vs. 30%), this finding was also statistically 
significant (p<0.001, Chi-square=115.857, df=4, Phi=0.255).  Only 38% were classified 
as ‘not confused’ with a further 3% being unconscious or un-assessed at the time of the 
survey.  
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Figure 4.30 Comparison of confusion level in Care of older people wards and other medical specialties 
 
The majority of patients in the COP wards were not independently mobile (76%) either 
being bedbound/immobile (32%) or needing help to walk (44%).  Compared with other 
medical specialties (Figure 4.31), COP patients were significantly more likely to need 
help to walk or be bedbound/immobile.  Patients in other medical specialties were 
significantly more likely to be fully independent (without a walking aid). (p<0.001, 
Chi-square=86.894, df=4, Phi=0.221).  
 
 
Figure 4.31 Comparison of patient mobility levels in Care of older people wards and other specialties 
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4.3.4.1. Associations for COP wards compared to other specialities within 
patient characteristics 
 
As can be seen in Table 4.10, the percentage of confused patients is significantly higher 
in the COP wards compared to other specialties in both 65-79 years (p<0.001, Chi-
square=35.702, df=4, Phi=0.248) and 80+ years (p<0.001, Chi-square=25.165, df=4, 
Phi=0.182) age groups. 
 
Table 4.10 Percentage of patients within Care of older people (COP) wards and other specialties that 
were confused (by age group). 
Age Group: 65-79 
years 
COP 
( n=107) 
Other Specialties 
(n=472) 
% Confused 
52%  
(n=54) 
27%  
(n=125) 
Age Group: 80+ 
years 
COP 
( n=263) 
Other Specialties 
(n=497) 
% Confused 
63%  
(n=166) 
44% 
(n=221) 
 
In addition, Table 4.11. shows that the percentage of patients needing help to walk was 
significantly higher in COP wards compared to other specialties for the two elderly 
patient age groups 65-79 years (p<0.001, Chi-square=20.674, df=4, Phi=0.189) and 80+ 
years (p=0.002, Chi-square=16.513, df=4, Phi=0.147). 
 
Table 4.11 Percentage of patients within Care of older people (COP) wards and other specialties that 
needed help to walk (by age group). 
Age Group: 65-79 
years 
COP 
( n=106) 
Other Specialties 
(n=470) 
% Needing help to 
walk 
44%  
(n=47) 
29%  
(n=136) 
Age Group: 80+ 
years 
COP 
( n=262) 
Other Specialties 
(n=499) 
% Needing help to 
walk 
44%  
(n=116) 
32% 
(n=158) 
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These differences between the two samples show that COP wards are not only more 
likely to house very old patients (80+ years), but also within both older age groups 
patients are more likely to be confused or need assistance to walk (Tables 4.10 and 
4.11). This indicates that the COP wards represent an especially vulnerable group even 
when compared to their same age peers.    
 
4.3.4.2. Associations between bedrail use and patient/environmental factors 
 
The results of bedrail use with different bed and mattress types followed the same 
trends as the whole dataset but with higher levels of bedrail use.  There was no 
association between bedrail use and visibility in the COP wards, however there was a 
significant association for beds in other specialties: The beds that were visible were 
more likely to be associated with raised bedrails (n=177) and the beds that were not 
visible were more likely to be associated with beds that had rails attached but not raised 
(n=386) (p<0.001, Chi-square=41.237, df=6).  
 
Bedrail use increased with age in both groups (Figure 4.32), however bedrail use in 
COP wards was significantly higher than other medical specialties for older patients 
(65-79 years) (p<0.001, Chi-square=26.938, df=2, Phi=0.216) and very old patients 
(80+ years) (p<0.001, Chi-square=42.321, df=2, Phi=0.236).  Bedrail use in the Care of 
older people wards ranged from 53% for those of working age (18-64 years) to 77% for 
the very old (80+ years).  
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Figure 4.32 Comparison of the percentage of raised bedrails between Care of older people wards and 
other specialties by age group 
Figure 4.33 shows the bedrail use with confused patients in COP wards and other 
medical specialties, in both groups bedrail use rises with confusion but levels of bedrail 
use were generally higher in COP wards for both confused (85-86% vs. 65-76%) and 
not confused patients (59% vs. 34%). Confused patients in COP wards were 
significantly more likely to have bedrails raised when compared to confused patients in 
other medical specialties (p<0.001, Chi-square=24.875, df=2, Phi=0.198).  
 
 
Figure 4.33 Comparison of the percentage of raised bedrails between Care of older people wards and 
other specialties by confusion level 
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Bedrail use was significantly higher in COP wards compared to other specialties 
(Figure 4.34) for patients who were: Independent without aids (p=0.025, Chi-
square=7.354, df=2, Phi=0.121); Independent with walking aids (p=0.006, Chi-
square=10.167, df=2, Phi=0.224); Patients needing mobility assistance (p<0.001, Chi-
square=36.333, df=2, Phi=0.265).  There were no significant differences in bedrail use 
for patients who were bedbound / immobile between the two groups.  Both groups 
followed the same trend of bedrail use rising with declining patient mobility, with COP 
wards rising from 25% (independently mobile) to 94% (bedbound/immobile) and other 
specialties rising from 13% to 90%. 
 
 
 
Figure 4.34 Percentage of raised bedrails in Care of older people wards (COP) and other specialties by 
patient mobility level 
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4.3.4.3. Staff Rationale for bedrail use 
 
Figure 4.35 shows the reasons given by staff for bedrail use in care of older people 
(COP) wards.  Multiple reasons could be given for each patient with one or more 
bedrails raised, the average number of reasons given per patient in COP wards was 1.6.  
Of the reasons given, the percentage within three main themes is listed below: 
 62% -  To prevent patient from falling out of bed 
 36% -  To restrict patient movement  
(To prevent patient getting up without mobility assistance (21%) or 
because patient is confused and tends to wander (15%)) 
 42% -  For patient benefit or autonomy  
(Patient uses them to roll/sit up (21%) or has requested rails to be raised 
(21%)) 
 
 
 
Figure 4.35 Staff rationale for bedrail use in Care of older people wards 
 
 
 
 
62% 
13% 
21% 
15% 
21% 21% 
3% 
8% 
0%
10%
20%
30%
40%
50%
60%
70%
To prevent
patient
from falling
out of bed
Due to
special
mattress /
overlay
To prevent
patient
from
mobilising
without
assistance
Patient is
confused
and tends
to wander
Patient
uses them
to turn /
roll / sit up
Patient
request
Relative
request
Other
Staff rationale for bedrail use (n=287)
128 
 
Figure 4.36 shows the reasons given by staff for bedrail use in other medical wards (not 
care of older people).  Multiple reasons could be given for each patient with raised 
bedrails and the average number of reasons given per patient was 1.4 which is slightly 
fewer than COP wards.  Of the reasons given, the percentage within three main themes 
is listed below: 
 61% -  To prevent patient from falling out of bed 
 22% -  To restrict patient movement  
(To prevent patient getting up without mobility assistance (14%) or 
because patient is confused and tends to wander (8%)) 
 37% -  For patient benefit or autonomy  
(Patient uses them to roll/sit up (21%) or has requested rails to be raised 
(16%)) 
 
 
 
 
Figure 4.36 Staff rationale for bedrail use with patients in other specialties (not Care of older people) 
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Reasons for bedrail use with confused patients in COP wards were also examined 
(Figure 4.37).  Multiple reasons could be given for each patient with raised bedrails and 
the average number of reasons per patient was 1.7 which is slightly greater than the 
whole COP subset.  
 
Of the reasons given for confused COP patients, the percentage within three main 
themes is listed below: 
 71% -  To prevent patient from falling out of bed 
 51% -  To restrict patient movement  
(To prevent patient getting up without mobility assistance (29%) or 
because patient is confused and tends to wander (22%)) 
 26% -  For patient benefit or autonomy  
(Patient uses them to roll/sit up (15%) or has requested rails to be raised 
(11%)) 
 
 
 
Figure 4.37 Staff rationale for bedrail use with confused patients in Care of older people wards 
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4.4. KEY FINDINGS 
 
4.4.1. Use of bedrails 
 
 Around half (52%) of the beds surveyed had one or more bedrails raised which is 
consistent with previous estimations of bedrail use between 8-64% (Healey et al, 
2008b).   
 
 Electric profiling beds were 7.6 times as likely have bedrails raised (60%) compared 
to non-electric beds (17%).  Only 14% of patient beds had no bedrails attached 
which could be due to the large percentage (81%) of electric profiling beds of which 
89% had bedrails attached.  This may suggest that bedrails are used more frequently 
with electric profiling beds due to having pre-attached rails.  
 
 Bedrail use increased with age, level of confusion and declining level of mobility:   
 
o Age seems to be less important as a predictor, as patients in the 65-79 age group 
were no longer significantly associated with bedrail use when the other variables 
were accounted for.  However, patients over 80 years were 1.5 times more likely 
to have bedrails raised compared to those aged 18-64, but this shows that other 
patient variables such as mobility and confusion are more likely to affect bedrail 
use than age alone.   
 
o Patients who were slightly or very confused were twice as likely to have 
bedrails raised than those who were not confused.   
 
o Poor mobility was found to be among the strongest predictors of bedrail use, as 
patients who were immobile or bedbound were 33.9 times as likely, and patients 
needing help to walk were 7 times as likely to have bedrails raised compared to 
those who were independently mobile.   
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 When comparing patients in care of older people (COP) wards to other medical 
specialities it seems that despite controlling for all the other patient variables in the 
model including age mobility and confusion, being placed in a COP ward makes it 
1.8 times more likely that bedrails will be used, with a bedrail use level of 75%.  
This suggests a culture of bedrail use among COP staff.   
 
 
4.4.2. Reasons for bedrail use 
 
 The most common themes staff gave as reasons for bedrail use were: 
 
o To prevent patient from falling out of bed (61%) 
o For patient benefit or autonomy (38%) 
o To restrict patient movement (27%) 
 
 The reasons staff gave for bedrail use with confused patients were more focused 
around restricting patient movement (45%) compared to both the whole sample 
(27%) and non-confused patients (8%).  They were also less centred around patient 
benefit or autonomy (21%) compared to the whole sample (38%) and non-confused 
patients (61%), although this may be partly due to patients being unable to 
communicate bedrail preference. The National Patient Safety Agency (NPSA) state 
that bed rails should only be used to prevent the patient from accidently rolling or 
slipping out of the bed and are not effective when used as a tool to restrict the 
autonomous movement of patients (NPSA 2007b), these findings suggest that 
bedrails are in some sense being used to restrict patient movement. 
 
 
4.4.3. Other fall risk factors 
 
 Approximately one in four patient beds were visible from the nursing station, which 
is surprising considering that most beds (79%) were located in multi-bed bays rather 
than single rooms (21%).  Single en-suite rooms were the least visible (16%) and 
132 
 
multi-bed bays without toilet were most visible (34%) but this still only accounts for 
a third of beds.  This may be due to newer hospital designs favouring patient 
privacy where multi-bed bays have relatively few beds (approx. 4-6) and are 
therefore not as visible from single nursing stations compared to older nightingale 
style wards. 
 
 Over a third of patients were either slightly or very confused and these patients were 
significantly more likely to be aged over 80 years.  Confused patients were also 
more likely to require mobility assistance as were those aged over 80 years.  This 
suggests that patients over 80 years are most vulnerable in terms of confusion and 
mobility levels and therefore may be more prone to falls.   
 
 Care of older people (COP) wards were found to have different patient populations 
compared to other wards, as expected patients were older, more confused and less 
mobile.  However, an unexpected finding was that patients in COP wards are both 
more confused and less mobile than their same age peers in other ward specialties.  
This indicates that the COP wards represent an especially vulnerable group who 
may be at an increased risk of falling. 
 
 
4.5. CONCLUSION 
 
Data were collected from 18 hospitals with a total of 2219 patient beds being audited.  
This exceeded the data in previous bed rail surveys of 1,091 beds (Healey et al, 2009), 
and 668 beds (O’Keeffe, 1996).  Further research is needed studying the effects of using 
bedrails with different patient groups, especially confused patients.  The responses from 
staff state that the most common reason for using bedrails is to prevent the patient from 
falling out of bed.  However, it is important to investigate whether some patients are 
being restrained by use of bedrails and how this can be remedied, perhaps by better 
hospital design so at risk patients can be monitored more easily by nursing staff to 
avoid the need for constraint.  These results and conclusions are more fully discussed in 
chapter 6. 
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CHAPTER 5  
ANALYSIS OF FALL INCIDENT REPORTS TO THE NATIONAL REPORTING AND 
LEARNING SYSTEM (NRLS) 
 
 
5.1. INTRODUCTION 
 
  
This chapter builds on from the pilot study in Chapter 3 (pages 2-21) which used data 
from the NRLS (National Reporting and Learning System) to identify relationships 
between causal factors for falls.  As described previously the NRLS is a branch of the 
National Patient Safety Agency (NPSA) which is concerned with collection and 
analysis of all incident reports made from National Health Service (NHS) 
establishments in England and Wales.  Incidents can be reported from a number of 
sources both within hospitals through local reporting systems, online within or outside 
the organisation, and via an eForm at NHSnet (Figure 5.1).   
 
 
Figure 5.1 Data capture pathways for NRLS staff reporting (NPSA, 2004) 
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Figure 5.2 Example of the patient safety incident report form for healthcare staff to report incidents 
to the NRLS (NPSA, 2012) 
 
An example of the incident reporting from is shown above in Figure 5.2, this shows the 
mix of drop down menus and free text fields used for reporting incidents. The reports 
are then collated into a national database of patient incidents in England and Wales.  
Reporters are also asked to categorise the level of patient harm using the definitions 
shown in Table 5.1, this also gives examples of typical reports for each level of harm.  
The NRLS use the collected data to produce safety alerts and good practice guidelines 
for practitioners.  The anonymised data set is then made publically available on request 
to the NPSA. This chapter builds upon the methods described in Chapter 3, learning 
from the pilot study presented there, to create a wider-reaching study which analyses a 
larger quantity of data and expands the scope of the coding framework used in the pilot 
work.  
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Table 5.1 NPSA definitions of severity for patient safety incidents (NPSA, 2007a) 
 
 
 
 
5.1.1. Aims  
This chapter aims to build on the findings of the NRLS pilot study by re-testing 
previously findings with three years of data (such as confusion and frailty being 
associated with different fall locations), and testing newly coded factors for association 
with other factors.   
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5.2. METHOD 
 
 
5.2.1. Data acquisition and sorting 
 
A request was made to the NRLS to provide a dataset using the same search criteria 
(Table 5.2) as Healey et al (2008a) as was previously used in the pilot study described 
in Chapter 3.  The request was made for three years of incident reports of patient falls 
spanning 2005-2008, this provides a much larger dataset than the one used in Chapter 3 
which was one year 2006-2007.  
 
Table 5.2 Search terms for data request 
Search Terms 
 
Location 
 
Incident Location Level 1 (IN03_LVL1) is either Community hospital (2), 
General / acute hospital (3), Residence / home (7) or Social care facility 
(8) 
 
OR 
 
Incident Location Level 2 (IN03_LVL2) is either Nursing home (17) or 
Residential care home (23) 
 
 
Incident 
category 
 
 
AND 
 
Incident Category Level 2 (IN05_LVL2) is Slips, trips, falls (65) 
 
 Dates of incidents reported 
Number of 
incidents reported 
Year 1 – 
2005-2006 
Where Date of Incident (IN01) is between 1st 
September 2005 and 31st August 2006 [inclusive] 
n=197,611 
Year 2 -
2006-2007 
Where Date of Incident (IN01) is between 1st 
September 2006 and 31st August 2007 [inclusive] 
n=215,784 
Year 3 – 
2007-2008 
Where Date of Incident (IN01) is between 1st 
September 2007 and 31st August 2008 [inclusive] 
n=232,962 
All years 
2005-2008 
Where Date of Incident (IN01) is between 1st 
September 2005 and 31st August 2008 [inclusive] 
n=646,357 
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Although the original request was made for both hospitals and residential care 
locations, it was decided that this thesis would concentrate on reports of patient falls in 
hospital environments (Community and General/Acute hospitals) and therefore 
residential care was excluded.  This was decided because the environments of 
residential care and hospitals can be very different, and also hospital environments 
contributed to a large proportion of the requested data (96%) as shown in Table 5.3.  
 
 
Table 5.3 Hospital and residential sample sizes 
Three years 2005-2008 
Original 
requested 
sample 
Total hospital incidents 
(Community and General/ 
Acute) 
Total other locations (including 
Residence / home, Social care 
facility, Nursing home, Residential 
care home) 
646357 618021 28336 
100% 96% 4% 
 
 
The NRLS categorises the locations of incidents by using three location levels, Table 
5.4 overleaf shows the different locations available with the locations used in this study 
highlighted.  The data were filtered to include only fall reports in inpatient areas, 
specifically ward locations (location level 3).  The data were then filtered further for 
incidents that were reported from ‘Care of Older People’ medical specialties.  
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Table 5.4 Locations included in the dataset 
Location Level 1 Location Level 2 Location Level 3 
Community 
Hospital 
Day care services N/A 
General areas 
Hospital buildings 
(inside) 
Hospital buildings 
(outside) 
Inpatient areas Ward 
Outpatient department N/A 
Support Services 
Hospital transport (car) 
Laboratory 
Pharmacy 
Therapy department 
General / acute 
hospital 
Accident (A) / minor injury 
unit / medical assessment 
unit 
N/A 
Ambulatory care treatment 
centre 
N/A 
Day care services N/A 
General areas 
Hospital buildings 
(inside) 
Hospital grounds 
(outside) 
Mortuary 
Inpatient areas 
Anaesthetic room 
Intensive care unit / 
high dependency unit 
Operating theatre 
Recovery room 
Ward 
Outpatient department N/A 
Support Services 
Hospital transport (car) 
Laboratory 
Pharmacy 
Radiology 
Therapy department 
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A random 15% sample was taken from the remaining dataset using the ‘Select Cases’ 
function of SPSS (version 17). It was not feasible to work with the whole sample of 
133,765 records as the free text fields were coded by hand which would have taken a 
much longer time period than the duration of a Ph.D. with the resources which were 
available.  To detect a small effect using the Chi-Squared test for 8 degrees of freedom 
(5x3 table, p=0.05), power calculations suggest a sample size of approximately n=1500 
(Cohen, 1992).  However, due to the amount of missing information about falls factors 
in the pilot NRLS study (for example only 8% of records had information about frailty) 
it was necessary to increase the sample size to allow adequate numbers in each category 
for statistical analysis.  Therefore a 15% sample (n=20,036) was chosen as this is 
expected to give adequate power when adjusted for the amount of missing data (e.g. 8% 
of 20,036 = 1600).  This sample was deemed sufficient to allow a very detailed 
examination of the free text fields, especially when compared to other studies (e.g. 600 
records were taken for free text analysis in Healey (2008a), 0.3% of sample).  The 
sampling of the data set is shown in Table 5.5, the resulting data set was 20,036 records 
over the three years 2005-2008. 
 
Table 5.5 Sampling for free text coding 
 
No of records 
(n) 
Sampling 
Sample for free 
text coding (n) 
Care of older  
people hospital 
ward incident 
reports 
2005 - 2006 42,129 
Random 15% 
sample taken 
6272 
2006 - 2007 43,710 6488 
2007 - 2008 47,926 7276 
Total 133,765  20,036 
 
Alongside the free text descriptions of patient falls there were also data available for 
level of harm to patient which were selected at the time of reporting.  This information 
is available for the whole dataset and is analysed both together with the free text coding 
in the 15% sample and separately across the whole ‘Care of Older People’ sample in 
this chapter.  
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5.2.2. Coding of free text descriptions 
 
The free text descriptions were coded in Microsoft Office Excel versions 97-2003 – 
2010 using the same template document for each of the three datasets, a screenshot of 
which is shown overleaf in Figure 5.3.  Each incident was coded individually by hand 
using numbers to indicate different sub-codes within each code category.   
 
The data were coded into categories using a framework developed from the pilot study 
in Chapter 3.  This coding framework was developed from Hignett and Masud (2006) 
for the pilot study with additional codes emerging from the data.  For this project the 
coding framework has been refined and extended further to include more details about 
the locations and activities associated with patient falls.  A glossary of the coding 
framework along with the codes used is shown below in Tables 5.6-5.8, this is provided 
to give a greater understanding of how the data were coded and the specific meanings 
of the category names used throughout this chapter.  Some reports in the dataset were 
not applicable to this study and were removed, the exclusion criteria was as follows: 
 
 Falls occurring in outside areas, e.g. grass or paths outside of the building. 
 Falls occurring away from the facility, e.g. falls on day trips or outings. 
 Falls of people who are not patients or residents of the facility, i.e. staff or 
visitors. 
 Events which cannot be defined as a slip, trip or fall, which have been placed in 
the wrong category.  
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Figure 5.3 Screenshot of Microsoft Excel template used for data coding 
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Table 5.6 Glossary of factors: Part 1 
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Table 5.7  Glossary of factors: Part 2 
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Table 5.8 Glossary of factors: Part 3 
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Each incident could be coded into a number of categories.  The example below (Figure 
5.4) was coded as follows: 
 
 Un-witnessed fall as patient was 
found on the floor 
 Location was the bed space 
 Patient was confused 
 Bed rails were raised as the patient 
slid out of the bed between the cot 
sides and the foot of the bed. 
 
 
 
 
Although each incident could be coded into multiple categories, the codes within 
categories were mutually exclusive.  For example, as shown on the coding glossary 
(Table 5.8) the patient activity and location have up to 10 different codes within the 
category and only one could be used for each incident.  The quote below (Figure 5.5) 
can be used as an example of this as the patient’s activity could be coded as ‘fall from 
chair’, or ‘reaching for item’.  However, this 
description was unable to be coded in both as 
they were in the same category (see coding 
glossary Table 5.8 – Activity sub-codes 3&8).  
In cases such as these a judgement call was 
made as to the most fitting code for the 
incident, the patient activity for this incident 
was coded as ‘reaching for item’ as this was 
deemed to be the causal factor for the fall.  
 
 
 
“Pt [patient] found on floor by 
bedside. Has been very confused for 
past 3-4 days (this is being 
investigated). It appears he had slid 
down to the end of the bed and in 
between the end of the cot side and 
foot of the bed. Skin flap wound to 
right elbow cleaned and dress. No 
other injury noted.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
“On hearing a scream attended 
room 28, patient found on floor 
[….] Patient stated they had 
been reaching for something 
and had slipped out of chair.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
 
Figure 5.4 Free text example of patient fall report 
from the 2005-2006 data set. 
Figure 5.5 Free text example of patient fall 
report from the 2005-2006 data set 
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Table 5.9 shows further examples of free text descriptions of patient falls and the 
coding used for each incident.  The descriptions have some words or phrases 
highlighted in bold to show where information for coding has been identified.  The 
coding column shows which codes and sub-codes have been identified for the 
description and are listed in the order of appearance in the text where possible.  For 
further explanation of the coding framework see Tables 5.6-5.8. 
 
Table 5.9 Free text coding examples 
Year & 
Incident ID 
Free text description from fall incident 
reports (with coding information in bold) 
Coding 
Year: 2005-6 
 
ID: 351062 
“Found patient lying on the floor beside his 
bed.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
Un-witnessed 
Location: Bed space 
Year: 2005-6 
 
ID: 753570 
“Pt [patient] went to the toilet, felt dizzy and 
fell to the floor. No one witnessed the fall. 
Observations recorded and monitored.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
Location: Toilet / Bathroom 
Dizziness 
Un-witnessed 
Year: 2005-6 
 
ID: 1024190 
“Pt [patient] was walking from the lounge 
down the main ward corridor with one nurse 
and his zimmer frame when he started to go 
off his legs, so he had a controlled descent to 
the floor with the assistance of the nurse.“                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
Activity: Walking 
Location: Communal areas 
Witnessed 
Frailty: with walking aid 
Assisted fall 
Year: 2005-6 
 
ID: 1205673 
“Staff found patient on floor in corridor, 
incontinent of urine, no slippers. Cut to right 
side of eyebrow. Doctors present, no other 
apparent injuries. […]” 
Un-witnessed 
Location: Communal areas 
Toilet factors: Incontinence 
Footwear: Other  
Year: 2006-7 
 
ID: 1172896 
“Patient was found on the floor. He was 
assessed on the floor. The doctor was 
informed. Patient said he was wanted to go to 
the toilet but his pyjamas slipped down.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
Un-witnessed 
Activity: Mobilising to toilet 
Other 
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Year: 2006-7 
 
ID: 1590274 
“Patient found on floor at the end of her bed. 
Skin tear to right lower arm - venflow IV fluids 
pulled out.” 
Un-witnessed 
Location: Bed space 
Attachment to equipment 
Year: 2006-7 
 
ID: 2168641 
“Patient falls notification. No Injury 
sustained.”  
No Information to code 
Year: 2007-8 
 
ID: 2227316 
“Patient slid off chair which was recently 
acquired by the trust. Chair had a blue 
pressure cushion on with a draw sheet over 
top, both of which were over hanging the front 
edge of chair. Cushion inappropriate for style 
and size of chair. No injury to patient.” 
Activity: Fall from chair 
Safety equipment 
Year: 2007-8 
 
ID: 2208472 
“Patient trying to stand as confused bit 
wobbly in her feet. HCA [Staff Name] and I 
are in the same bay tried to catch her manage 
to help slowly in the floor. No injury and pain 
as assessed.”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
Cognitive impairment 
Frailty: without aid 
Witnessed 
Assisted fall 
Year: 2007-8 
 
ID: 3113936 
“Patient walked to the toilet on her own. She 
used her walking sticks but walked in bare 
stocking feet. She slipped on the way back. 
Caught the back of her head on the corner of 
the corridor wall.”  
Frailty: With walking aid 
Footwear: Socks/Stockings 
Activity: Mobilising from 
toilet 
Location: Communal areas 
Year: 2007-8 
ID: 3084890 
“Unobserved fall out of bed. Found on floor at 
bedside climbed over cotsides and table. 
Patient confused and restless - has acute 
shingles and MRSA - has to be nursed in side 
room.“ 
Un-witnessed 
Location: Bed space 
Bedrails: Raised 
Cognitive impairment 
Illness 
 
(Table 5.9 continued) 
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5.2.3. Data cleaning and analysis methods 
 
An overview of the data sorting and analysis is given in Figure 5.6.  Data were cleaned 
by removing any incidents that were not applicable with reference to the exclusion 
criteria.  Checks were also made as far as possible that descriptions were not coded 
incorrectly, this included checking the data for any codes that were not in the coding 
framework but were entered by mistake and then re-coding these into the framework.   
 
Blank cells within the data set were replaced with zeros to indicate that there was no 
information to code for those cells. The data set was then imported into IBM SPSS 
Statistics version 19 for analysis.  Figure 5.6 shows an overview of the data sorting and 
analysis of the data set, illustrating which samples of the dataset was used for each 
method of analysis, this may be helpful to refer back to in the results section.  
 
The analysis used the Chi-Squared and Fisher’s Exact statistical tests to a significance 
level of p<0.05.  Adjusted residuals of >2 and <-2 were used to determine cells in the 
contingency table that were contributing to the overall significance of the Chi-square 
statistic and the direction of significance.   
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Figure 5.6 Overview of data sorting and structure of analysis 
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5.3. RESULTS 
 
5.3.1. Level of harm 
 
Table 5.10 shows a comparison of the levels of patient harm within the different data 
samples used for this study.  The level of harm remains reasonably constant throughout 
the data sampling, but it seems that a slightly lower proportion of patients on care of 
older people wards are harmed as a result of falling.  When comparing the care of older 
people data set with the 15% sample taken from it, the percentages for all degrees of 
harm are very similar.  This would suggest that, in terms of severity of falls, the 15% 
sample for free text coding is representative of all reported care of older people falls for 
this period.  Further tables of patient harm including each year in detail are available in 
appendix H. 
 
Table 5.10 Comparison of degree of patient harm between different samples of the dataset 
 
 
 
All years 
(2005-2008) 
Original sample 
(n=646,357) 
Hospital sample 
(n=618,021) 
Care of older 
people 
(n=133,765) 
15% sample 
(n=20,036) 
 
n % n % n % n % 
No harm 
42252
8 
65% 
40805
9 
65% 89800 67% 13341 67% 
Low 
19960
9 
31% 
18766
2 
31% 39498 30% 5890 30% 
Moderate 20874 3% 19194 4% 3820 3% 572 3% 
Severe 3074 0.47% 2939 0.45% 612 0.47% 83 0.41% 
Death 264 0.04% 246 0.04% 35 0.03% 4 0.02% 
Missing 8 0% 8 0% 0 0% 0 0% 
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Taking the care of older people sample and comparing patient harm between years, 
there is very little variation between each year (Figure 5.7). The main difference 
between years is the proportional rise of ‘no harm’ and decline of ‘low harm’ incidents 
in the 2007-2008 sample, which deviate from the 2005-2007 samples by 2-3% (figure 
5.7). Also the proportion of severe injuries and deaths in 2005-2006 is approximately 
double that of the two following years (0.7%).  
 
 
Figure 5.7 Variation in degree of patient harm between years in the care of older people sample 
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5.3.2. Free text coding 
 
A 15% sample of the care of older people sub-set was used for coding the free text 
descriptions of patient falls.  For this sample (3 years 2005-2008), 20,036 incidents 
were coded into causal factors, locations or activities.  From this coding, 1% (n=146) of 
incidents were excluded from further analyses due to the content being not applicable 
for this study (see section 5.2.2 for exclusion criteria).  Table 5.11 shows the sample 
sizes for each year and the three years combined, and the amount of data that were 
excluded.  
 
 
Table 5.11 Sample sizes and excluded data 
 2005-2006 2006-2007 2007-2008 Whole sample 
Coded data set n=6272 n=6488 n=7276 n=20,036 
Excluded data 1% (n=61) 1% (n=60) <1% (n=25) 1% (n=146) 
Sample size n=6211 n=6428 n=7251 n=19890 
 
A taxonomy of factors is presented on the following three pages (Figures 5.8-5.10).  
This taxonomy details the number of records coded into each factor and gives an 
overview of the coded data.  
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Figure 5.8 Coding taxonomy – Part 1 of 3 
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Figure 5.9 Coding taxonomy – Part 2 of 3 
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Figure 5.10 Coding taxonomy – Part 3 of 3 
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5.3.3. Descriptive statistics 
 
 
5.3.3.1. Whole coded dataset – 2005-2008 
 
 
This section will provide an overview of the data coded from the three years combined.  
Figure 5.11 shows the degree of harm to patients following a fall (n=19890).  The vast 
majority of patients were reported as having low (30%) or no harm (67%) following a 
fall, those with moderate harm accounted for around 3% and severe harm or death 
accounted for less than 1%.  
 
 
 
Figure 5.11 Degree of harm for all incidents 2005-2008 
 
 
As shown in Figure 5.12, 72% of reported falls were un-witnessed, with a further 5% 
being witnessed by hospital staff and 1% being witnessed by others (i.e. patients and 
visitors).  Fall witnessing was the most frequently coded category with only 22% of 
incidents not specifying whether the fall was witnessed or not.  
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Figure 5.12 Fall witnessing for coded incidents 2005-2008 
 
The location of the fall (Figure 5.13) had information available to code in just under 
half of the reports to describe where the fall took place.  The most often reported fall 
location was in the patient’s bed space (31%), followed by toilet / bathroom (9%), 
communal areas (4%) and middle of the bay (2%).  Approximately 1% of patients were 
reported to fall in other locations such as on stairs or outside toilets. When disregarding 
the records with no information this suggests that up to 67% of falls occur in the bed 
space, 19% in the toilet/bathroom, 8% in communal areas, and 4% in the middle of the 
bay.  
 
 
Figure 5.13 Fall locations for coded incidents 2005-2008 
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The following figures are based upon the descriptions which had information to code 
for each category.  This is due to over 70% of descriptions not having enough 
information for coding specific factors which would make the graphs difficult to read if 
the non-coded records were reported.  The amount of coded data is shown on the axis 
label of each graph and can also be found in the taxonomy of factors (Figure 5.8-5.10). 
 
As shown in Figure 5.14, the most frequently reported patient activity at the time of fall 
was mobilising to the toilet (23%), followed by walking (15%), falling from chair 
(13%) and transferring (12%), based on the 27% of reports that had information to 
code. 
 
 
 
Figure 5.14 Patient activity at the time of fall 2005-2008 
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Figure 5.15 shows the coding within toilet factors.  The most commonly reported toilet 
factors were commode (49%) or incontinence (40%) related, with a further 8% 
attempting to use a urinal bottle and 3% with other toileting factors (such as catheter 
bag splitting causing patient to slip), based on the 7% of reports that had information to 
code. 
 
 
Figure 5.15 Toilet factors 2005-2008 
 
The majority of the footwear category (53%) was coded into ‘other’ due to the 
description being non-specific as to the type of footwear worn by the patient, such as 
the description stating that the patient did not have slippers on but failed to specify bare 
feet or stockings (Table 5.9).  Despite this coding issue, 26% of the sample were 
reported to be wearing stockings, 14% had inappropriate or ill-fitting footwear and 7% 
had bare feet at the time of the fall, based on the 2% of reports that had information to 
code (Figure 5.16). 
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Figure 5.16 Footwear 2005-2008 
 
Figure 5.17 shows the incidents reporting patient frailty, based on 10% of the data 
having been coded, of which 55% were reported as frail with use of a walking aid and 
43% as frail without walking aid.  Very few patients (2%) were specifically described 
as not being frail (independently mobile without aid) in the incident descriptions.  
 
 
 
Figure 5.17 Incidents reporting frailty factors 
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5.3.3.2. Trends across years 
 
Table 5.12 compares the data for each year and shows how many incidents had no 
information to code in selected categories.  As shown, the percentages of coded data are 
fairly constant between each year with no more than 4% variation between years within 
any code or sub-code.  The sample size has risen steadily each year as the NRLS 
reporting system has grown and more hospitals are reporting.  Between years, the 
amount of data that had no coding information for any category was 3-5% (Table 5.12).  
The patterns are very similar across the different years so will not be discussed in detail 
but are shown in Table 5.12 below for the interested reader.  The analysis uses the 
whole sample rather than data from individual years due to the consistency of data 
between years.  
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Table 5.12 Comparison of data between the three years (2005-2008) 
 2005-2006 2006-2007 2007-2008 
   
  Coded data set n=6272 n=6488 n=7276 
  Excluded data 1% (n=61) 1% (n=60) <1% (n=25) 
  Sample size n=6211 n=6428 n=7251 
    
No coding 
information 
 
4% (n=229) 5% (n=291) 3% (n=226) 
 
Degree of 
Harm 
No Harm 
66% 
(n=4109) 
67% 
(n=4309) 
68% 
(n=4923) 
 Low 
30% 
(n=1886) 
30% 
(n=1938) 
29% 
(n=2066) 
 Moderate  3% (n=178) 3% (n=159) 3% (n=235) 
 Severe 1% (n=38) <1% (n=21) <1% (n=24) 
 Death 0% (n=0) <1% (n=1) <1% (n=3) 
    
Was the fall 
witnessed? 
Witnessed by staff 
5% (n=331) 5% (n=344) 6% (n=409) 
 
Witnessed by non-
staff (other patients, 
visitors) 
1% (n=69) 1% (n=61) 1% (n=75) 
 Un-witnessed 
70% 
(n=4359) 
71% 
(n=4566) 
73% 
(n=5291) 
 
Insufficient 
information for 
coding 
23% 
(n=1452) 
23% 
(n=1457) 
20% 
(n=1476) 
    
Were patients 
described as 
confused? 
Confused 
8% (n=497) 9% (n=571) 10% (n=746) 
 Not Confused <1% (n=9) <1% (n=7) <1% (n=19) 
 
Insufficient 
information for 
coding 
92% 
(n=5705) 
91% 
(n=5848) 
89% 
(n=6486) 
    
Were patients 
described as 
frail? 
Frail without walking 
aid 
3% (n=203) 4% (n=257) 5% (n=347) 
 Frail with walking aid 5% (n=280) 5% (n=308) 6% (n=454) 
 Not Frail <1% (n=6) <1% (n=16) <1% (n=21) 
 
Insufficient 
information for 
coding 
92% 
(n=5722) 
91% 
(n=5847) 
89% 
(n=6429) 
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(Table 5.12 continued) 
 
 
 2005-2006 2006-2007 2007-2008 
Bedrail use Bedrails up 4% (n=227) 4% (n=260) 4% (n=258) 
 Bedrails down 1% (n=36) 1% (n=37) 1% (n=39) 
 Insufficient 
information for coding 
96% (n=5948) 95% 
(n=6131) 
96% (n=6954) 
    
Location of 
fall 
Bed space 
31% (n=1951) 30% 
(n=1932) 
32% (n=2349) 
 Toilet / Bathroom 10% (n=588) 8% (n=542) 9% (n=656) 
 Communal areas (e.g. 
corridor, dayroom) 
4% (n=227) 3% (n=201) 4% (n=282) 
 Middle of bay 2% (n=114) 2% (n=115) 2% (n=133) 
 Stairs <1% (n=6) <1% (n=1) <1% (n=2) 
 Other 1% (n=47) 1% (n=51) 1% (n=47) 
 Insufficient 
information for coding 
53% (n=3278) 56% 
(n=3586) 
52% (n=3782) 
    
Patient 
activity 
Transferring 
3% (n=163) 3% (n=212) 4% (n=298) 
 Attempting to get up 
from toilet or 
commode without 
assistance 
1% (n=75) 1% (n=57) 1% (n=49) 
 Reaching or looking for 
item 
2% (n=97) 2% (n=109) 2% (n=117) 
 Wandering 2% (n=92) 1% (n=92) 2% (n=134) 
 Mobilising to toilet 6% (n=374) 6% (n=385) 7% (n=485) 
 Mobilising from toilet 2% (n=102) 1% (n=91) 1% (n=90) 
 Walking 3% (n=201) 4% (n=246) 5% (n=352) 
 Accidental fall from 
chair 
3% (n=188) 4% (n=224) 4% (n=313) 
 Accidental fall from 
bed 
2% (n=146) 3% (n=172) 3% (n=187) 
 Other 3% (n=206) 2% (n=137) 1% (n=57) 
 Insufficient 
information for coding 
74% (n=4567) 73% 
(n=4703) 
71% (n=5169) 
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5.3.3.3. Frail and confused patient groups 
 
 
The two largest groups of patients with chronic problems reported were those with 
mobility and strength problems and those with cognitive impairment or confusion.  As 
shown in Table 5.13 there were a smaller percentage of patients for whom there was 
sufficient information to code as both frail and confused.  It was decided that the frail 
and confused groups should be investigated further to determine whether they have 
separate needs in terms of fall prevention and interventions, the groups will be referred 
to as ‘frail’ and ‘confused’. 
 
Table 5.13 Frail and confused overlap 
Frail (with and without 
walking aid) 
Confused 
Both frail and 
confused 
1849 1814 282 
 
 
 
 
Figure 5.18 shows that there is a difference in bedrail use between confused and frail 
patients.  The percentage of bedrails reported to be up in the whole sample was 3.7%, 
with frail patients having a lower bedrail use of 1.2% and confused patients having a 
much higher rate of bedrail use at 8.3%.  The amount of frail patients reported to have 
bedrails down was the same as the whole sample at 0.6%, however the confused group 
had higher reporting of bedrails down at 1.1%.  The statistical significance of these 
findings is reported in the following section.  
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Figure 5.18 Bedrail use with frail and confused patients compared to the whole sample 
Figure 5.19shows the proportion of bedrail reports relating to incidents where the 
patient was described as frail or confused.  It can be seen that confused patients account 
for around a fifth of reports where bedrails were mentioned, and this relates to both 
bedrails up and down.  
 
 
Figure 5.19 The proportion of bedrail reports relating to confused and frail patients 
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5.3.4. Statistical Testing 
 
5.3.4.1. Statistical tests of frail and confused groups 
 
Associations were tested using the Chi-Squared and Fisher’s Exact tests. The key 
findings from these results are summarised in Table 5.14. 
 
Table 5.14 Associations between frail and confused subsets  and other factors (* Fisher’s Exact test) 
Witnessing Confusion 
Incidents where a patient was described as confused were 
significantly more likely than expected to be described as un-
witnessed (p<0.001, n=1363, expected n=1297). 
 
Frailty 
Incidents where a patient was described as frail were significantly 
more likely than expected to be described as witnessed by staff 
(p<0.001, n=318, expected n=101) and less likely to be un-witnessed 
(p<0.001, n=828, expected n=1322).  
 
Bedrails Confusion* 
Incidents where a patient was described as confused were 
significantly more likely than expected to be described as having 
bedrails raised (p<0.001, n=150, expected n=68), or having bedrails 
down (p<0.001, n=20, expected n=10). 
 
Frailty* 
Incidents where a patient was described as frail were significantly less 
likely than expected to be described as having bedrails raised 
(p<0.001, n=23, expected n=69). 
 
Footwear Confusion* 
Incidents where a patient was described as confused were 
significantly more likely than expected to have ‘other’ footwear 
issues reported (p<0.001, n=29, expected n=18). 
 
Frailty* 
Incidents where a patient was described as frail were significantly 
more likely than expected to have ill-fitting/ inappropriate footwear 
reported (p<0.003, n=10, expected n=4.8), or ‘other’ footwear issues 
reported (p<0.001, n=29, expected n=18). 
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Assisted fall Confusion* 
Incidents where a patient was described as confused were 
significantly less likely than expected to be reported as having an 
assisted fall (p<0.001, n=15, expected n=40). 
 
Frailty* 
Incidents where a patient was described as confused were 
significantly more likely than expected to be reported as having an 
assisted fall (p<0.001, n=147, expected n=41). 
 
Location Confusion 
Incidents where a patient was described as confused were 
significantly more likely than expected to have a fall location of bed 
space (p<0.001, n=626, expected n=568), communal areas (p<0.001, 
n=84, expected n=65), or middle of bay (p<0.001, n=55, expected 
n=33). 
 
Incidents where a patient was described as confused were 
significantly less likely than expected to have a fall location of toilet / 
bathroom (p<0.001, n=87, expected n=163). 
 
Frailty 
Incidents where a patient was described as frail were significantly less 
likely than expected to have a fall location of bed space (p<0.001, 
n=298, expected n=579) and more likely than expected to have any 
other location reported. 
Activity Confusion 
Incidents where a patient was described as confused were 
significantly more likely than expected to have a reported activity of 
wandering (p<0.001, n=182, expected n=29), and less likely than 
expected to be reported for any other activity. 
 
Frailty 
Incidents where a patient was described as frail were significantly 
more likely than expected to have a fall activity of:  
 walking (p<0.001, n=292, expected n=74)  
 mobilising to toilet (p<0.001, n=299, expected n=116)  
 mobilising from toilet (p<0.001, n=96, expected n=26)  
 transferring (p<0.001, n=102, expected n=63)  
 reaching for item (p<0.001, n=48, expected n=30)  
 wandering (p<0.001, n=51, expected n=30) 
 
Incidents where a patient was described as frail were significantly less 
likely than expected to have a reported activity of fall from chair 
(p<0.001, n=17, expected n=67) or fall from bed (p<0.001, n=10, 
expected n=47). 
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Toilet factors Confusion 
Incidents where a patient was described as confused were 
significantly more likely than expected to have incontinence reported 
(p<0.001, n=86, expected n=47), and less likely than expected have 
commode reported as a factor (p<0.001, n=22, expected n=58). 
 
Frailty 
Incidents where a patient was described as frail were significantly less 
likely than expected have any toilet factors reported (p=0.007). 
 
Obstacles, 
entrapment 
and 
entanglement 
Confusion 
No significant associations were observed. 
 
Frailty 
Incidents where a patient was described as frail were significantly 
more likely than expected to have obstacles, entrapment or 
entanglement reported as a factor than expected (p<0.001, n=42, 
expected n=19). 
 
 
 
5.3.4.2. Associations between other factors 
 
Table 5.15 shows significant associations between other factors such as fall witnessing, 
locations, activities, obstacles, bedrails, and incontinence.  
 
Table 5.15 Associations between other coded fall factors  
Witnessing Location 
Incidents that were described as un-witnessed were significantly 
more likely than expected to have the following locations 
reported: 
 Bed space (p<0.001, n=5070, expected n=4454) 
 Toilet / Bathroom (p<0.001, n=1339, expected n=1277) 
and less likely than expected to be reported as happening in the 
communal areas (p<0.001, n=416, expected n=508) 
 
Incidents that were described as witnessed by staff were 
significantly more likely than expected to have the following 
locations reported: 
 Communal areas (p<0.001, n=67, expected n=39) 
 Other (p<0.001, n=17, expected n=8) 
and less likely than expected to be reported as happening in the:  
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 Bed space (p<0.001, n=211, expected n=340) 
 Toilet / Bathroom (p<0.001, n=78, expected n=97) 
 
 
Activity 
Incidents that were described as un-witnessed were less likely 
than expected to have patient activities reported. 
 
Incidents that were described as witnessed by staff were more 
likely than expected to have the following activities reported: 
 Transferring (p<0.001, n=210, expected n=37) 
 Mobilising to toilet (p<0.001, n=92, expected n=69) 
 Mobilising from toilet (p<0.001, n=49, expected n=15) 
 Walking (p<0.001, n=182, expected n=44) 
 
Location vs. 
Activity 
Incidents where patient activity was described as transferring 
were more likely than expected to be reported as in the bed 
space (p<0.001, n=298, expected n=211). 
 
Incidents where patient activity was described as wandering were 
more likely than expected to be reported as in communal areas 
(p<0.001, n=47, expected n=11) or the middle of the bay 
(p<0.001, n=22, expected n=6). 
 
Incidents where patient activity was described as walking were 
more likely than expected to be reported as in communal areas 
(p<0.001, n=131, expected n=29) or the middle of the bay 
(p<0.001, n=44, expected n=15). 
 
Location vs. 
Obstacles 
Incidents that involved obstacles, entanglement and entrapment 
were more likely than expected to be reported as in the bed 
space (p<0.001, n=104, expected n=65) and less likely than 
expected to be reported as in the toilet / bathroom (p<0.001, 
n=10, expected n=19). 
 
Bedrails vs. 
Incontinence 
Incidents that had bedrails reported as up were more likely than 
expected to be reported as incontinent (p<0.001, n=48, expected 
n=19). 
(Table 5.15 continued) 
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5.3.4.3. Level of harm 
 
The level of harm category was re-coded to split the dataset into incidents where the 
patient was harmed (low, moderate, severe and death) and those where the patient was 
not harmed as a result of the fall.  Incidents where patients were not harmed accounted 
for 67%, and those harmed by the fall 33% (Figure 5.20).  
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Figure 5.20 Percentage of patients who were harmed from falling 
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The table below (Table 5.16) shows significant associations between harm/no harm and 
assisted falls, locations, and activities.  
 
 
Table 5.16 Statistical associations between Harm and other factors 
Harm/No harm 
vs. Assisted fall 
Incidents reported as assisted falls were significantly more likely than 
expected to be reported as resulting in no harm (n=347, exp. n=294) and 
significantly less likely to result in harm (n=91, exp. n=144) 
  
(p<0.001) 
 
Harm/No harm 
vs. Location 
Incidents reported occurring in the bed space were significantly more 
likely than expected to be reported as resulting in no harm (n=4255, exp. 
n=4180). 
 
Incidents reported in the following locations were significantly more 
likely than expected to be reported as resulting in harm: 
 communal areas (n=295, exp. n=234) 
 toilet / bathroom (n=661, exp. n =588) 
 
 (p<0.001) 
 
Harm/No harm 
vs. Activity 
Incidents reported with the following activities were significantly more 
likely than expected to be reported as resulting in no harm: 
 Transferring (n=496, exp. n=451) 
 Fall from chair (n=548, exp. n=486) 
 
Incidents reported with the following activities were significantly more 
likely than expected to be reported as resulting in harm: 
 Wandering (n=124, exp. n=105) 
 Mobilising to toilet (n=455, exp. n=410) 
 Walking (n=294, exp. n=263) 
 Fall from bed (n=188, exp. n=166) 
 
(p<0.001) 
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5.4. KEY FINDINGS 
 
 
5.4.1. Level of harm 
 
 The level of harm reported for patient falls within the care of older people wards 
is relatively low, 67% of patients came to no harm as a result of a fall.  Low 
harm accounted for 30% of the sample, followed by moderate harm (3%), 
severe harm (0.5%) and death (0.02%).  
 This level of harm is consistent with other studies reporting between 27-34% 
patient falls resulting in injury (Healey et al, 2008a; Schwendimann et al, 2006; 
Krauss et al, 2007). 
 The latest year, 2007-2008, seems to have a higher percentage of no harm 
incidents, however this may not be indicative of a decline in the severity of falls 
but may be due to improved reporting of incidents that some may have 
previously thought of as near misses.   
 
5.4.2. Witnessing 
 
 The majority of incidents were coded as un-witnessed (72%), with 5% 
witnessed by staff and 1% witnessed by others, 22% of records had no 
information to code.  
 The latest year (2007-2008) showed an increase in the amount of witnessing 
information described in the interviews, with the numbers of ‘no information to 
code’ dropping from 23% to 20%.   
 When disregarding the incidents with no information to code the witnessing 
rates remain constant between years at 92% un-witnessed, 7% witnessed by staff 
and 1% witnessed by others. 
 Un-witnessed incidents were more likely than expected to be in the bed space or 
toilet/bathroom, incidents witnessed by staff were more likely than expect in 
communal and other areas 
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 Incidents that were witnessed by staff were more likely than expected to be 
walking/mobilising or transferring, this finding may suggest that these activities 
were more likely to be done with the aid or supervision of nursing staff. 
 Incidents involving confused patients were more likely than expected to be un-
witnessed and those involving frail patients were more likely than expected to 
be witnessed by staff. 
 
 
5.4.3. Confused and frail subset 
 
 Confused patients were more likely to have the bedrails reported as up or down 
and frail patients were less likely than expected to have bedrails up.   
 Confused patients were less likely than expected to have an assisted fall and 
frail patients were more likely than expected to have an assisted fall.   
 Confused patients were more likely than expected to fall in the bed space, 
communal areas or middle of bay and less likely than expected to fall in the 
toilet/ bathroom.   
 
The next chapter presents a discussion of findings from the three results chapters (3, 4 
& 5) in the context of the literature.   
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CHAPTER 6  
DISCUSSION 
 
 
 
This chapter discusses the findings from Chapters 3, 4 and 5 and places them in the 
context of the literature.  The first section (6.1) presents an overview of the results of 
each of the three chapters, section 6.2 synthesises the findings from all three chapters 
and discusses these in the context of the literature.  The limitations of this thesis will 
then be considered (section 6.3) followed by the implications of this research (section 
6.4) and then recommendations are made regarding the direction of future work (section 
6.5). 
 
6.1 OVERVIEW 
 
This section presents the findings from the three results chapters of this thesis.  Chapter 
3 detailed the three pilot studies, Chapter 4 presented an overnight bedrail audit, and 
Chapter 5 described a retrospective analysis of incident reports from the National 
Reporting and Learning System (NRLS). 
 
6.1.1. How do environmental factors influence falls in hospital (Chapter 3)? 
Risk factors from an ergonomic perspective and feasibility of work  
 
Three pilot studies (Chapter 3) were undertaken with the intent to investigate which 
environmental factors influence falls in hospitals, these included a retrospective 
incident analysis of patient fall reports, and two prospective studies of patient falls and 
patient satisfaction with the built environment. These were feasibility and exploratory 
studies designed to generate questions about fall risk factors from an ergonomic 
perspective and inform the later research presented in this thesis.  
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The retrospective analysis of NRLS incident reports (Chapter 3, Section 3.2, hereafter 
referred to as Pilot A) produced useful data which suggested that frail and confused 
people may have separate needs due to different associations with factors. For example, 
the fall locations for these groups were different, with confused patients being more 
likely to have a reported fall in the bed area, and frail patients in the toilet area.  These 
data also highlighted the bed space as important, with most patients (with information) 
being found in the bed area after a fall.  Also, raised bedrails was the most frequently 
reported environmental factor (n=230), and an association was found between patient 
confusion and bedrail use.   
 
The study of patient falls in care of older people wards gave more detailed, qualitative 
information from interviews with staff members after patient falls (Chapter 3, Section 
3.3, hereafter referred to as Pilot B).  The environmental factors discovered in this study 
were that patients with raised bedrails appeared to fall closer to the bed space and 
bottom of the bed, and that most patients had bare feet at the time of the fall.  The main 
motivation or activity for patients who fell was attempting to mobilise to the toilet. 
Around half of patients were described as confused and 85% were deemed to require 
mobility assistance. None of the confused patients were described as being able to 
mobilise safely on their own, which contradicts the finding in the retrospective study 
that confused and frail patients may be separate groups.  
 
The study of patient satisfaction (Chapter 3, section 3.4, hereafter referred to as Pilot C) 
was limited in findings as this was ended early due to partnership and logistical issues; 
however there were still some useful observations that were recorded.  Most patients 
who were surveyed stated that the use of bedrails made them feel safer, but this needs to 
be viewed in the context that none of the patients had significant confusion and all of 
the patients had a mobility disability. This initial finding suggests that patients who are 
cognitively able, but unable to mobilise without help, benefit emotionally from the use 
of bedrails.  Patients also commented that they felt they had enough privacy in the bed 
space, but that they did not feel nursing staff were visible from their beds.   
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As all three of these studies were pilots they were lacking in the amount or quality of 
data collected to make firm conclusions. In the retrospective study (Pilot A) this was 
due to the lack of detail given in incident reports.  The interviews after patient falls 
(Pilot B) were limited as it was found that a researcher with a clinical dementia skillset 
would be necessary to interview the older people directly.  Such a researcher was not 
available and so the findings were limited by a lack of availability of this skill set. 
There were also few falls in the recruited older people, therefore in hindsight the study 
would need to be much larger and therefore beyond the scope of a Ph.D. thesis. For 
these reasons staff were substituted for the patients to undertake the interviews and 
much more useful data were collected than were initially coming from patients. 
However the data were not gained directly from older people as originally intended.  
The survey of patient satisfaction (Pilot C) was ended prematurely due to multiple staff 
members of the partner organisation (NHS trust) leaving employment before the study 
could be completed.  Although few patients were surveyed, this study provided 
interesting information about the built environment directly from the patient 
perspective, covering some points which the other pilots had not.  These three pilot 
studies have been very useful in finding out which methods are/are not feasible to use 
within a complex hospital environment. The following questions were raised to be 
investigated in the main studies of this thesis (Chapters 4 & 5): 
 
 Are confusion and frailty found in distinct patient groups? 
 What levels of confusion and frailty are found in hospital patients? 
 Do confused patients have different fall risk factors or design requirements 
compared to other patients? 
 As bedrail use was found to be the most frequently mentioned 
environmental risk factor for falls (NRLS data), what are the reasons for 
bedrail use in hospitals? 
 How is bedrail use associated with patient characteristics such as confusion? 
 Are environmental fall factors different for witnessed and un-witnessed 
falls?  
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6.1.2. Overnight Audit of bedrail use (Chapter 4) 
 
The first of the two large scale projects following on from the pilot studies was 
presented in Chapter 4.  This chapter presented an overnight audit of bedrail use 
completed in 18 UK hospitals, amounting to 2219 beds. This exceeded the data in 
previous bed rail surveys of 1,091 beds (Healey et al, 2009), and 668 beds (O’Keeffe, 
1996). 
 
The overnight audit shows that bedrail use is commonplace in medical wards of UK 
hospitals.  Around half (52%) of the beds surveyed had one or more bedrails raised 
which is consistent with previous estimations of bedrail use between 8-64% (Healey et 
al, 2008b).   It was also found that only 14% of patient beds had no bedrails attached 
which could be due to the large percentage (81%) of electric profiling beds (many have 
bedrails attached as standard).  The amount of electric profiling beds in hospitals may 
have risen in recent years since the King’s Fund (Jones et al, 1998) recommendation 
that electric profiling beds should be prevalent in hospitals within 20 years.  Electric 
profiling beds were also 7.6 times more likely to have raised bedrails (60%) than non-
electric beds (17%).  This may suggest that bedrails are used more frequently with 
electric profiling beds due to having pre-attached rails.  Further research would be 
useful investigating whether the use of bedrails is increased when beds have rails 
attached (rather than having to attach when necessary), or whether patients needing 
bedrails are more likely to be assigned to electric profiling beds rather than non-electric 
beds due to the easier utilisation of bedrails. 
 
 
This analysis has shown that bedrail use rises with increasing level of confusion and 
confused patients are twice as likely to have bedrails raised compared to non-confused 
patients. This is slightly lower than Healey et al (2009) where patients with confusion 
were 4-7 times more likely to have bedrails.  There have been some concerns raised 
about the use of bedrails with confused patients with Capezuti et al (2002) stating that 
such patients may attempt to climb over the rails which could result in injury or 
entrapment.  The analysis of the nurses’ reasons for bedrail use has shown differences 
within subsets, especially for patients in the confused group.  Generally the reasons for 
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bedrail use in the whole sample seemed to have a goal of patient autonomy (e.g. using 
bedrails to help turn/roll/sit up or at patient request).  However, reasons within the 
confused group appeared to centre on restricting patient movement rather than 
facilitating independence with such reasons as ‘to prevent patient from getting up 
without assistance’, and ‘because the patient is confused and tends to wander’.   The 
NPSA safer practice notice (2007) suggests a suitable definition for restraint as “the 
intentional restriction of a person’s voluntary movement or behaviour”, this raises the 
issue of whether bedrails were being used as a method of restraint for some confused 
patients.   
 
Approximately one in four patient beds were visible from the nursing station, which is 
surprising considering that most beds (79%) were located in multi-bed bays rather than 
single rooms (21%).  Single en-suite rooms were the least visible (16%) and multi-bed 
bays without toilet were most visible (34%) but this still only accounts for a third of 
beds.  This may be due to newer hospital designs favouring patient privacy where 
multi-bed bays have relatively few beds (approx. 4-6) and are therefore not as visible 
from single nursing stations compared to older nightingale style wards. 
 
Care of older people (COP) wards were found to have different patient populations 
compared to other wards, as expected patients were older, more confused and less 
mobile.  However, an unexpected finding was that patients in care of older people 
wards are both more confused and less mobile than their same age peers in other ward 
specialties.  This indicates that the COP wards represent an especially vulnerable group 
who may be at an increased risk of falling. Care of older people wards were 
significantly more likely to have bedrails raised (75%) when compared with both the 
other three main specialties (General medicine (45%), Thoracic/Respiratory(36%) , and 
Cardiology (37%)) and the other medical specialties as a whole (46%).  This could 
suggest a culture of bedrail use in care of older people wards which does not exist to the 
same extent in other wards.  
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6.1.3. National Reporting and Learning System (NRLS) data (Chapter 5) 
 
Chapter 5 presented the second large scale project, an analysis of fall incident reports 
submitted to the National Reporting and Learning System (NRLS) over a three year 
period (2005-2008).  This chapter built on the pilot study of NRLS data presented in 
Chapter 3, by extending the coding framework to include more detailed information 
including fall location and patient activity. 
 
6.1.3.1. Level of harm 
 
The level of harm reported for patient falls within the care of older people wards is 
relatively low, 67% of patients came to no harm as a result of a fall.  Low harm 
accounted for 30% of the sample, followed by moderate harm (3%), severe harm 
(0.5%) and death (0.02%). This level of harm is consistent with other studies reporting 
between 27-34% patient falls resulting in injury (Healey et al, 2008a; Schwendimann et 
al, 2006; Krauss et al, 2007).  The NPSA level of harm definitions are comprehensive 
and easy to understand (see chapter 5, Table 5.1), however there still may be some 
difference in opinion within the nursing staff and when compared to patient views when 
reporting the severity of a fall.  For a member of staff a banged limb or bruise might be 
reported as ‘no harm’ as it does not require treatment, but a patient may categorise the 
level of harm differently.  There are also other consequences of falls which are not 
related to physical harm such as fear of falling and loss of confidence (Tinetti et al, 
1990). 
 
The level of harm remained constant throughout the sampling from the original 
requested dataset through to the 15% sample of care of older people wards, with a 
maximum variation between samples of 2%.  This would suggest the sampling 
techniques have resulted in representative samples in terms of the severity of the fall. 
Between the three years in the care of older people sample there is a variation of 2-3% 
in the no harm and low harm categories.  The latest year, 2007-2008, seems to have a 
higher percentage of no harm incidents, however this may not be indicative of a decline 
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in the severity of falls but could be due to improved reporting of incidents that some 
may have previously thought of as near misses.  
 
6.1.3.2. Witnessing 
The majority of incidents were coded as un-witnessed (72%), with 5% witnessed by 
staff and 1% witnessed by others, 22% of records had no information to code. This 
finding is in line with previous studies of NRLS data (Healey, 2008; pilot study, chapter 
3) and supports the findings from other work in this thesis that suggests visibility of 
patients is low in hospitals in the UK.  The latest year (2007-2008) showed an increase 
in the amount of witnessing information described in the free text, with the numbers of 
‘no information to code’ dropping from 23% to 20%.  When disregarding the incidents 
with no information to code the witnessing rates remain constant between years at 92% 
un-witnessed, 7% witnessed by staff and 1% witnessed by others. 
 
Un-witnessed incidents were more likely than expected to be in the bed space or 
toilet/bathroom, incidents witnessed by staff were more likely than expected in 
communal and other areas.  This finding again suggests that visibility is an issue in the 
bed space and toilet/bathroom areas, this may be especially important when thinking of 
modern hospital designs where bed bays are en-suite.  Incidents that were witnessed by 
staff were more likely than expected to be walking/mobilising or transferring, this 
finding may suggest that these activities were more likely to be done with the aid or 
supervision of nursing staff.  Incidents involving confused patients were more likely 
than expected to be un-witnessed and those involving frail patients were more likely 
than expected to be witnessed by staff. 
 
6.1.3.3. Confused and frail subset 
 
Confused patients were more likely to have the bedrails reported as up or down and 
frail patients were less likely than expected to have bedrails up.  It is hypothesised that 
the association with confused patients and bedrails down is due to staff being aware of 
bedrail guidelines of not to use bedrails unnecessarily with confused patients. This may 
result in them reporting bedrails as down more frequently than with other patients.  
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Confused patients were less likely than expected to have an assisted fall and frail 
patients were more likely than expected to have an assisted fall.  Confused patients 
were more likely than expected to fall in the bed space, communal areas or middle of 
bay and less likely than expected to fall in the toilet/ bathroom.  This finding may 
suggest that confused patients were unable to find the toilet as they were also more 
likely than expected to be incontinent.  Frail patients were less likely than expected to 
fall in the bed space, it is possible that frail patients are more able to ask for assistance 
from staff than confused patients and therefore are able to get further out of the bed 
space before falling and more likely to have an assisted fall.  
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6.2 DISCUSSION  
 
6.2.1. Patient factors and population characteristics 
 
It has been previously stated that older people have three times the amount of hospital 
admissions compared to younger people (Young et al, 2008), and almost two thirds of 
general and acute hospital beds are used by people aged over 65 years (Department of 
Health, 2001; Hubbard et al, 2004).  The overnight bedrail audit found that 77% of 
patients in audited wards were aged 65 and over, with 44% of patients 80 years or over.  
However, care of older people wards accounted for only 14% of beds, therefore this 
shows that the majority of older people reside in other wards while hospitalised. This 
concurs with Hubbard et al (2004) who state that older patients with complex needs are 
often not confined to care of older people wards but scattered throughout different 
general medical wards.  The care of older people sample from the NRLS dataset 
(Chapter 5) was approximately 22% of the total number of hospital falls reported during 
the three year period. Although we cannot be certain that the subset of hospitals 
included in the bedrail audit is representative of the UK as a whole, this does suggest 
that care of older people wards have a higher number of falls compared to other wards, 
with only 14% of beds accounting for 22% of reported falls.  
 
The amount of confused patients in Pilot B in care of older people wards was 54%; this 
is based on confusion at the time of the fall.  This is in line with other reported 
confusion rates of 44% to 66% in patients who fell (Hitcho et al, 2004; Schwendimann 
et al, 2006; Vassallo et al , 2004).  The amount of confused patients in the bedrail audit 
was 36% in all wards and 60% in care of older people wards, this is based on the entire 
sample and does not differentiate between fallers and non-fallers. Other studies have 
estimated the prevalence of dementia at 42% of older people in acute hospitals 
(Sampson et al, 2009) and delirium at 11-42% of hospital patients in general (Siddiqi et 
al, 2006).   
 
In the pilot studies (Chapter 3), 85% of fallers needed mobility assistance in Pilot B 
(care of older people wards) and all patients in Pilot C (community hospital) needed 
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mobility assistance. In the bedrail audit, 29% of patients needed help to walk and 28% 
of patients were bedbound/immobile. These figures were higher within the care of older 
people wards with 44% needing help to walk and 32% being bedbound/immobile. This 
shows general consensus in the amount of people needing mobility assistance in care of 
older people wards between Pilot B (85%) and the bedrail audit (76% including 
bedbound patients). However, as pilot study B is based on patients who have fallen, it is 
not surprising that the percentage is slightly greater.  Other studies have found different 
rates of mobility of older people in hospitals, although the different approaches to 
collecting and defining the data has made it difficult to compare with the results 
presented here. In A UK study, Vassallo et al (2004) categorised 73% of patients in 
rehabilitation wards as having an unsafe gait, the mean age of patients was 82 years.  
Fisher et al (2011) found that of patients in a care of older people ward, 35% had prior 
limitations in activities of daily living and 38% needed assistance to mobilise or were 
bedbound. Callen et al (2004) observed that of older people in hospital who nurses 
deemed were able to walk in hallways, 48% were dependent on others to do so.  More 
complex issues may also be in play, as it is suggested that up to 50% of patients aged 65 
and older lose function in basic activities of daily living while in hospital (Boyd et al, 
2008), therefore estimates of mobility levels may vary depending on patients’ length of 
hospitalisation. This adds a further challenge to acute care of older people and fall 
prevention, as it suggests that many patients with walking difficulties may be 
experiencing this for the first time and will not be accustomed to compensating for this 
in their movements whilst in hospital.  
 
There have been contradictory results around whether patients who are confused 
(dementia and delirium) or frail (needing mobility assistance) are two distinct groups of 
patients or whether they overlap.  The retrospective (NRLS) analysis (Chapter 5 and 
Pilot A, Chapter 3) suggested that the two groups are distinct and have different design 
requirements, the staff interviews (Pilot B) and bedrail audit suggested that confusion 
and mobility level are very much interlinked.  Few studies have been found which 
assess the prevalence of confusion and frailty in older patients in acute hospitals, with 
most papers reporting these two conditions separately, however those that have been 
found support an association between the factors. Vassallo et al (2004) found that 
confusion was independently associated with an unsafe gait in older (mean age of 82 
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years) rehabilitation ward patients. Eeles et al (2012) reported that delirium was 
associated with higher levels of frailty and that the combination of these factors 
presented a particularly bleak prognosis of survival. Shaw et al (2003) identified 
balance or gait issues as a fall risk factor in 99% of cognitively impaired older patients 
presenting to an A&E department after falls. A study examining the risk of mild 
cognitive impairment for frail older people in the community (over a 12 year period) 
found that physical frailty was associated with a substantial greater risk of developing 
mild cognitive impairment (Boyle et al, 2010). These studies, along with the findings 
presented from the bedrail audit and staff interviews suggest that confused and frail 
patients are not necessarily distinct groups. However, this does not mean that those who 
are predominantly confused or frail do not have separate design requirements.   
 
The discrepancy between the results of the bedrail audit (Chapter 4), staff interviews 
(Pilot B, Chapter 3), and the NRLS data analysis (chapter 5) may be explained by the 
different data collection methods employed. The pilot study B and the bedrail audit 
specifically asked nursing staff about mobility and confusion whereas the NRLS 
analysis relied on the descriptions of fall factors that the nursing staff decided were 
important enough to report. It is speculated that this may have resulted in staff reporting 
the most prevalent or fall influencing factors to the NRLS. For example, if a patient was 
extremely frail but only mildly confused, the nurse may only report the frailty as this 
may have been deemed the main causal factor for the fall.  Equally when asked if a 
patient can mobilise safely independently (such as in the bedrail audit), a nurse may 
take into consideration the confusion level and perceived need for the patient to be 
supervised and therefore classifying the patient as ‘not independent’ in terms of 
mobility.  This is supported by a qualitative study where it was stated that patients who 
were cognitively impaired were seen as high risk for ambulation by nurses, and as the 
perceived risk for injury increases, the likelihood of nurses mobilising the patient 
decreases (Doherty-King and Bowers, 2011).  The contradictory results of these 
projects warrants future research to investigate whether nursing staff’s perception of 
mobility level is related to patient confusion level, compared with actual physical 
mobility. 
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6.2.2. Visibility, location of fall and ward layout 
 
The overnight audit of bedrail use (Chapter 4) found that approximately 3 out of 4 
patients were not visible from the nursing station.  This was also supported by patient 
views in the pilot study of satisfaction with the built environment (Chapter 3) where 
most patients stated that they did not feel that nursing staff were visible enough from 
their bed space.  Rush et al (2008) found that the monitoring of patients was one of the 
key strategies nurses used for fall prevention, stating that patient proximity to the 
nurses’ station allowed nurses to better see and hear patients, and to know they were 
safe.  From observation when visiting acute care hospitals in the UK it seems that most 
have layouts of 4-6 bed bays, with nursing stations located in the corridors outside away 
from patients.  However, it was observed on a few occasions that some nurses had set 
up a makeshift station (small table, chair and laptop) within bays, or moved the 
patient’s bed to the nursing station when patients required special attention. From the 
findings presented in this thesis and the observed modifications that nursing staff make 
to wards, it is clear that visibility and easy monitoring of patients is an issue within UK 
hospitals. It is therefore not surprising that the NRLS data collected from fall incident 
reports (Chapter 5) suggests that up to 92% of falls were un-witnessed, which is in line 
with other studies at 71-96% (Krauss et al, 2005; Fonda et al, 2005; Johnson et al, 
2011; Healey et al, 2008a).  
 
During the pilot study of staff interviews after un-witnessed patient falls (pilot B, 
Chapter 3), location plotting showed that most un-witnessed falls (65%) happened 
within the bed space, with none happening within communal areas such as corridors.  
The NRLS analysis (Chapter 5) showed that un-witnessed falls were significantly more 
likely to be reported in the bed space or in the toilet / bathroom, with witnessed falls 
being significantly more likely to be reported in the communal areas (such as corridors).  
Although there seems to be little previous literature about un-witnessed fall locations, 
these findings are in line with what would be expected considering the respective 
visibility of these locations.  For fall locations in general, the NRLS data suggests that 
up to 67% of falls happen within the bed space (disregarding reports with no 
information about fall location). This is slightly fewer than previously reported fall rates 
in patient rooms of 75-84% (Donoghue et al, 2003; Hitcho et al, 2004; Krauss et al, 
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2005), however these studies do not separate bed space and middle of bay so this may 
explain the differences.  
 
The room type may also influence the risk of falls, with beds located in single en-suite 
rooms being significantly less likely to be visible from the nursing station when 
compared to other room types (chapter 4). At the time of the bedrail audit, most patient 
beds were located in multi-bed bays (79%) with 21% being in single rooms, a previous 
study suggests that single room beds account for 28% of the NHS provision (Mahben, 
2009) so this finding is similar. Although there are currently far fewer single room beds 
in UK hospitals, it is possible that UK hospitals may follow examples of countries such 
as the USA where privacy is key and single rooms are the industry standard (Chaudhury 
et al, 2005).  When examining the percentage of single rooms for hospitals included in 
the bedrail audit which were built in the last ten years, they range from 10-44% of beds 
being in single rooms. The average percentage of single room beds in those hospitals is 
26% compared to 16% for those that were built more than ten years ago. Although this 
is a small subset of hospitals in the UK, it does indicate a trend towards incorporating 
more single rooms in new hospital designs rather than multi-bed bays.  This is 
understandable as single rooms can offer some benefits to patients such as better 
communication with physicians (van de Glind et al, 2008), preventing spread of 
infection (Dubberke et al, 2008; Chaudhury et al, 2005), increased privacy and dignity 
(Mahben, 2009; van de Glind et al, 2007), decreased noise levels (Florey et al, 2009), 
and better interactions with visitors (Florey et al, 2009;  Mahben, 2009). However, a 
review of literature based around the benefits of single rooms stated that the amount and 
quality of studies in this area is limited and requires further research (van de Glind et al, 
2007).   
 
There have also been suggestions that people can become lonely in single rooms and 
feel socially isolated (Mahben, 2009). In a study of patient satisfaction, Douglas and 
Douglas (2004) found that those in care of older people wards perceived a patient 
friendly environment as one where they could engage in social interaction and maintain 
independence, whereas younger people in other ward types (surgery, medical and 
maternity) focused more on privacy and atmosphere.  This is supported by the findings 
of the pilot study of patient satisfaction with the built environment (Chapter 3) where 
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the patients (all aged over 60 years) stated that they felt they had enough privacy in 
their bed space but did not feel nursing staff were visible.  As shown in chapter 4 (and 
described in the previous section), patients in care of older people wards tend to be 
some of the most vulnerable people, and they may not experience adequate social 
interaction at home due to mobility issues. This is supported by literature stating that 
approximately one in three older people feel lonely to varying degrees (Victor and 
Bowling, 2012; Age UK, 2010), and that loneliness is linked to poor physical health 
(Victor and Bowling, 2012; Luanaigh and Lawlor, 2008). There is also evidence to 
suggest that loneliness is associated with cognitive decline and may increase the risk of 
clinical expression of dementia (Tilvis et al, 2004; Wilson et al, 2007; Luanaigh and 
Lawlor, 2008).  Therefore, patients in care of older people wards may benefit from 
hospital accommodation which encourages greater social interaction which would 
suggest a preference of multi-bed bays over single rooms. This would also facilitate the 
observation benefits to multi-bed bays in terms of fall prevention in this high risk group 
of patients.   
 
 
6.2.3. Mechanisms and consequences of patient falls 
 
The activities patients were attempting at the time of falling were analysed in the NRLS 
data (Chapter 5) and the staff interviews (Pilot B, Chapter 3).  The most frequently 
reported patient activities in the NRLS study were related to toileting (31% of reported 
activities), staff interviewed in pilot B also perceived that many patients were 
attempting to mobilise to the toilet (42%). These findings are in agreement with 
previous studies reporting toileting related factors in 32-47% of falls (Tzeng, 2010; 
Krauss et al, 2007; Krauss et al, 2005). Urinary incontinence has previously been 
associated with an increase in falls (Chiarelli et al, 2008; Morris and Wagg, 2007; 
Brown et al, 2000) and fall related fractures (Brown et al, 2000), and was reported as a 
factor in many NRLS reports (n=518). Patients with confusion were significantly more 
likely than expected to have incontinence reported as a factor and less likely to have an 
interaction with a commode, the association between dementia and incontinence has 
been previously reported by Brandeis et al (1997). This raises the question of whether 
confused patients are able to recognise or identify commodes, especially in instances 
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where they are not similar in appearance to toilets.  After toileting, the most commonly 
reported activities in the NRLS data were walking (15% of reports with information) 
and transferring (12%), which does not include mobilising to or from the toilet.  Other 
studies estimate that 24-46% of patients were walking or ambulating at the time of fall, 
although these figures would include those who were mobilising to or from the toilet 
(Healey et al, 2008a; Krauss et al, 2005).  Both walking and transferring were activities 
that were more likely than expected to be witnessed by staff, this would suggest that 
these activities involve staff accompaniment. Walking was more likely than expected to 
happen in communal areas (such as hallways), where falls were also more likely to be 
witnessed by staff, or in the middle of the bay. Falls that involved transferring were 
more likely than expected to happen in the bed space.  The NRLS data also found a 
significant association between patients who were described as confused and the 
activity reported as ‘wandering’, which was conveyed in 6% of reports with activity 
information.  Wandering behaviour has been previously indicated to occur in 15-60% of 
people with dementia (Robinson et al, 2007; Ata et al, 2010). When interviewed in pilot 
B, nursing staff suggested that around half of confused patients were most likely 
attempting to get to the toilet.  
 
Accidental falls from chair (with no intention of mobilising) accounted for 13% of 
reported activities in the NRLS study and 15% in the staff interviews (pilot B). 
Accidental falls from bed accounted for 9% and 8% of the NRLS and staff interview 
data respectively.  These findings are very similar and show good reliability between 
data sets.  Other studies have estimated that falls from chair account for 8% of fall 
activities (NPSA, 2007a) and falls from sleeping or repositioning in bed 6% (Krauss et 
al, 2005). The NPSA (2007a) also suggested that falls from bed accounted for 21% of 
patient activity, however it is not clear whether these were accidental falls from bed (i.e. 
patient having no intention of leaving the bed), or falls when mobilising from the bed.  
Falls within the bed space were less likely to be witnessed by staff, as were those in the 
toilet/bathroom.  Interactions with obstacles were more likely to be reported within the 
bed space and less likely in the toilet/bathroom.  
 
The type of footwear patients were wearing was investigated in the staff interviews 
(Pilot B) and the NRLS analysis. Most of the patients in pilot B had bare feet (65%), 
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whereas the NRLS data reported very few patients falling with bare feet (n=27) and 
three times as many wearing socks or stockings (n=97).  It may be that patients with 
bare feet were coded to the footwear ‘other’ category (n=196) because the reports 
would describe patient as not wearing slippers, but not stating whether they were 
wearing socks or had bare feet. Krauss et al (2005) had similar findings from patient 
incident reports of only 9% of patients being barefoot at the time of the fall compared to 
46% wearing socks, 11% slippers and 36% unknown.  Koepsell et al (2007) reported 
that going barefoot or in stocking feet was associated with a greatly increased risk of 
falls even after controlling for health factors.  However, this study was based in a 
community rather than hospital setting and did not differentiate between barefoot and 
stocking feet therefore is difficult to compare with these findings. No published studies 
have been found that assess the prevalence and falls risk of barefoot older people in 
acute care hospitals at the time of the fall.  Based on the high percentage of older people 
falling barefoot as found during the staff interviews (pilot B), there is a discrepancy 
between this data which was directly gathered from staff and the NRLS data.  Therefore 
further research is necessary to investigate the common footwear types in acute care 
hospitals and specifically care of older people wards.   
 
Patients were not harmed in 67% of fall reports to the NRLS and 65% of the staff 
interview (Pilot B), again these findings are very similar and show good reliability 
between the data sets. Of those who were harmed, all of the patients in pilot B suffered 
minor injuries such as skin tears and bruises. The NRLS data reported 30% low, 3% 
moderate, and 0.4% severe harm; 4 patients died as a result of a fall accounting for 
0.02%.  Definitions of harm for reports to the NRLS are detailed in Chapter 5, section 
5.1.  Previous estimates of harm have been 24-33% low harm, 2-4% moderate to severe 
and <0.1% death (Krauss et al, 2005; Krauss et al, 2007; Healey et al 2008a).  The 
NRLS data showed that falls occurring in the bed space were more likely to result in no 
harm, those in communal areas or toilet/bathroom were more likely to result in harm.  
Krauss et al (2005) also found that patients falling in the bathroom were more likely to 
suffer injuries than those who fell in the patient’s room.  For activities, transferring and 
falling from a chair were more likely to result in no harm. Patients who were 
wandering, mobilising to toilet, walking and who fell from the bed were more likely to 
be harmed by the fall. As expected, assisted falls (where patient was lowered to the 
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ground) were more likely to result in no harm, which is in agreement with Krauss et al 
(2007).   
 
The NRLS analysis showed patients who were described as confused and frail as 
having different fall circumstances.  Confused patients were more likely to fall in the 
bed space, communal areas, and the middle of the bay, they were less likely to fall in 
the toilet/bathroom.  Excepting falls in communal areas, this agrees with Krauss et al 
(2007) who stated that cognitively impaired patients were less likely to fall in areas 
outside of their rooms. The finding that confused patients were less likely to fall in the 
bathroom suggests that they are either toileted by commodes at bedside or are unable to 
find their way to the toilet. The latter is more likely as it would be supported by the 
association between confusion and incontinence, and that confused patients are less 
likely than expected to have an interaction with a commode when falling.  Frail patients 
were less likely than expected to fall within the bed space.  Frail patients were more 
likely to have falls that were witnessed by staff and assisted falls, confused patients 
were less likely to be witnessed or assisted.  This suggests that staff are accompanying 
frail patients perhaps to mobilise to the toilet, but not those that are confused, this could 
be because confused patients are unable to use the call bell or ask for help.  Frail 
patients were less likely to have an accidental fall from chair or bed, and confused 
patients were less likely than expected to have any activity reported apart from 
‘wandering’.  This suggests that patients were unable to communicate to nursing staff 
what they were trying to do at the time of the fall.  
 
6.2.4. Use of bedrails and the interaction with fall mechanisms 
 
The findings presented in this thesis show that bedrail use is commonplace within UK 
hospitals. For both the bedrail audit (Chapter 4) and staff interviews after patient falls 
(Pilot B, Chapter 3) just over half of patients had one or more bedrails raised, which is 
in line with previous estimates of 8-64% (Healey et al, 2008b).  The built environment 
survey (Pilot C, Chapter 3) showed bedrail use in 90% of patients, however all of these 
patients had mobility difficulties and were able to choose whether they had bedrails 
raised or not.  Poor mobility was found to be among the strongest predictors of bedrail 
use in the bedrail audit, as patients who were immobile or bedbound were 33.9 times as 
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likely, and patients needing help to walk were 7 times as likely to have bedrails raised 
compared to those who were independently mobile. These findings are as expected due 
to bedrail policies and guidance recommending bedrail use predominantly for patients 
who are immobile and at risk of falling out of bed (NPSA, 2007b; Leicestershire 
County and Rutland NHS PCT, 2009; Nottingham University Hospitals NHS Trust, 
2011).  It is also clear that there is a strong association between bedrail use and patient 
confusion, with significant associations being found in the two NRLS studies (Pilot A 
and Chapter 5) and the bedrail audit. The bedrail audit found that confused patients 
were twice as likely to have raised bedrails than non-confused patients. This is in 
agreement with previous studies where an association between bedrail use and 
confusion was also found (Healey et al, 2009; O’Keefe et al, 1996); however, Healey et 
al (2009) had a higher estimation of confused patients being 4-6 times more likely to 
have bedrails raised. Another patient factor was associated with bedrail use in the 
NRLS study (Chapter 5) where bedrail use was significantly associated with 
incontinence, which is supported by Brandeis et al (1997).  This suggests that while 
toileting is already a major falls risk factor (as described in the previous section), the 
use of bedrails exacerbates this problem by potentially preventing patients from being 
able to mobilise to the toilet promptly and therefore being incontinent.  This finding has 
important ramifications for bedrail policies in the UK which should include patient 
continence and toileting frequency issues, this is not currently included within the 
NPSA safer practice notice for bedrail use (2007b). If bedrails are to be used on a 
patient’s bed then toileting frequency may need to be increased, especially for those 
unable to ask for help, to prevent patients from attempting to climb over bedrails when 
worried about soiling their bed.  
 
Environmental and systems factors were also associated with bedrail use.  The bedrail 
audit found that electric profiling beds were 7.6 times as likely to have bedrails raised 
compared to normal (non-electric) beds, which is more than double the previous 
estimate of 3 times more likely (Healey et al, 2009).  The vast majority of electric 
profiling beds had bedrails attached to the bed (96%) and were significantly more likely 
to have rails attached compared to other bed types. From these findings it may be 
speculated that if bedrails are available to use (i.e. as on electric profiling beds) then 
hospital staff will use them more frequently.  The bedrails audit showed that the ward 
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type had an influence on the use of bedrails. When comparing patients in care of older 
people (COP) wards to other medical specialities it seems that despite controlling for all 
the other patient variables (including age, mobility and confusion), being placed in a 
COP ward makes it 1.8 times more likely that bedrails will be used.  This suggests a 
culture of bedrail use in care of older people wards which needs to be examined further 
in future research.  
 
In the bedrail audit the most common reason nurses gave for bedrail use was to prevent 
falls from bed, which is in agreement with what has been reported previously (Hamers 
et al, 2004; Healey et al, 2008b; 2009).  Generally the other reasons given for bedrail 
use seemed to have a goal of patient autonomy (e.g. using bedrails to help turn/roll/sit 
up or at patient request).  However, when splitting the sample into subsets, reasons 
within the confused group appeared to centre on restricting patient movement rather 
than facilitating independence with such reasons as ‘to prevent patient from getting up 
without assistance’, and ‘because the patient is confused and tends to wander’.  These 
reasons would suggest that bedrails are being used as a method of restraint for confused 
patients in UK hospitals, according to the NPSA definition of restraint as “the 
intentional restriction of a person’s voluntary movement or behaviour” (NPSA, 2007b).  
This is also supported from findings in the pilot study of staff interviews after patient 
falls (Pilot B) where patients were described by nurses as ‘wriggling to the end of the 
bed’ to get out between the bedrails and the foot end of the bed, which would suggest 
the bedrails were restricting autonomous movement of the patients.  It has been 
commented that using bedrails as a method of restraint infringes the autonomy and 
dignity of patients and is therefore ethically maleficent as there is no clear evidence that 
the use of bedrails prevents falls (Oliver, 2002).   
 
Reasons given in the bedrail audit for use with non-confused patients indicate that 
bedrails are raised to help the patient achieve independence or to feel safe. The pilot 
study of patient satisfaction (Pilot C) supports this as most of the patients stated that 
having bedrails made them feel safer, although these patients were cognitively able and 
could choose their bedrail usage. Bedrails can have mobility benefits such as helping 
patients to move within the bed (turning and repositioning) and to transfer in or out of 
the bed, bedrails can also be used as a mobility aid for standing in preparation for 
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walking (Alexander et al, 2000; Rockwood et al, 2008). Some bedrail designs resolve 
the conflict between preventing falls and limiting mobility by providing half length rails 
for the head end of the bed which can be used to assist when moving from lying-sitting-
standing. Split side rails (or partial, ½, with 4-6 rails on the bed) may be able to offer 
this support, whereas single or ¾ length rails are not and will block/impede exit from 
the bed. As the bedrail audit found that only 11% of electric profiling beds had rails 
designed to assist mobility (4-6 split rails which could be configured to allow exit from 
the bed) it is unlikely that these benefits are being realised. Therefore it seems in UK 
hospitals bedrails are often being used to hinder rather than assist mobility of patients, 
especially in the confused population.  
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6.3 LIMITATIONS 
 
6.3.1. Pilot studies 
 
The limitations of the NRLS pilot study (pilot A) have already been discussed in 
chapter 3 (section 3.2.4.1), these have now mostly been satisfied by the more 
comprehensive study in chapter 5. The limitations for the NRLS data as a whole are 
presented in a following section (6.3.3). The pilot was very useful in identifying the 
limitations for this type of data analysis and assisted greatly with the development of a 
robust methodology for the subsequent NRLS analysis.  
 
The main limitation of the staff interviews (pilot B) was the difficulty in recruiting and 
interviewing patients as originally intended.  This resulted in the alternate methodology 
where staff were interviewed instead of patients, due to this the original aim of 
collecting data directly from the patient was not fulfilled. With the benefit of hindsight, 
the original aim was unrealistic as the circumstances of acute care (for instance the 
quick turnover of patients) made the follow-up of recruited patients very difficult.  
There were also problems communicating with patients who were confused (which 
accounted for around half of all patients), and due to the PhD candidate having no 
clinical training this was deemed beyond the scope of the skills of this PhD.  For future 
research it is proposed that this work should be completed by an in house clinical 
research nurse with experience in dementia care.  Despite these initial methodology 
based limitations, the subsequent staff interviews provided useful and detailed data 
about fall mechanisms within acute care of older people wards.  
 
The survey of patient satisfaction (pilot C) was mainly limited by the lack of data 
collected due to logistical and organisation based factors.  This made it difficult to draw 
conclusions from the small data set, however it did provide some useful qualitative 
information regarding how patients felt about bedrail use. This also gave insight into the 
feasibility of conducting similar research in the future and the challenges that can be 
expected.  
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6.3.2. Overnight bedrail audit 
 
The limitations of the survey mostly relate to the convenience sampling recruitment of 
the 18 hospitals, which were approached through existing networks. However, as the 
sample included hospitals with a range of sizes, ages, ward design, and staffing levels it 
provides a good overview of hospital facilities in the UK. The use of staff interviews to 
collect data about physical and cognitive status will not be as reliable as empirical 
measurement of these individual factors, but this approach has been justified by 
previous authors due to the influence of staff perception on decision-making for bedrail 
use (Milner et al, 2003; Hignett and Griffiths, 2005; Hignett et al, 2005).  The audits 
were conducted mostly by a member of the research team and a staff member of the 
hospital, this was necessary in most cases as researchers were not permitted to be in 
patient areas unaccompanied.  As some of these auditors were senior staff members it 
may have caused some of the nursing staff to consider only providing reasons for 
bedrail use that were in line with hospital policy. However no evidence of this was 
reported by the research team and the variety of reasons offered for bedrail use suggests 
that they were genuine. Another limitation of this study relates to the wide range of 
people who could potentially raise the bedrails on a patient’s bed, this includes nursing 
staff, doctors, physiotherapists, porters, relatives and the patient themselves.  Therefore 
on occasion patients had bedrails raised but the nursing staff were unable to explain 
why, and sometimes stated that they should not be used for that patient.  This suggests 
that greater awareness is needed throughout the hospital on the potential dangers of 
bedrail use and possibly that bedrail assessments should be attached directly to the 
bedrails to provide clear information to non-clinical staff and visitors.  
 
A minority of hospitals conducted the audit without members of the research team 
being present, this was mainly due to hospital policies not allowing visitors in to ward 
areas.  The auditors of these hospitals were trained by the research team to ensure they 
knew the procedures for conducting the audit before they started data collection. 
Regarding the content of the audit, feedback from one hospital stated that the question 
about patient confusion level was not clear.  This was due to uncertainty about whether 
patients with learning disabilities should be described as confused, therefore this would 
need to be clarified if the study was repeated in the future.   
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6.3.3. NRLS data analysis 
 
The main limitation of the NRLS data was the large quantities of reports with 
insufficient or no data (e.g. ‘patient fell’) which was also found in other studies using 
NRLS data (Healey et al, 2008a; Catchpole et al, 2008; Cassidy et al, 2011). Also, 
many incidents are estimated to go unreported, with doctors less likely to report than 
nurses (Kingston et al, 2004; Evans et al, 2006).  This study relied on manual coding of 
free text descriptions, therefore a 15% sample was taken to make this possible within 
the resources and time available to a Ph.D. student.  Although this was a much larger 
sample (n=20,036) than similar studies have previously taken in the UK (n=600; Healey 
et al, 2008a) and the USA (n=7,082; Krauss et al, 2007), insufficient descriptive data 
left certain categories having very few reports coded to them (e.g. bare feet n=27).  Free 
text fields give the reporter control over deciding what is important enough to report; 
this may have resulted in lesser known risk factors for falls being reported less 
frequently.  It also may result in staff reporting the most prevalent risk factor, rather 
than all risk factors.  For example, if a frail patient was walking barefoot to the toilet 
and slipped on a wet floor it is possible that the report might only mention that the 
patient slipped on a wet floor and not mention that the patient was frail, barefoot and 
trying to get to the toilet. This is just speculation, but it is likely that not all factors are 
being reported, especially in those reports with very brief descriptions.  However, Hill 
et al (2010) suggest that missing data for falls incident reports may be random and not 
related to the characteristics (age, cognitive status) of the patient. 
 
 
6.3.4. Summary 
 
Many of the limitations from the individual projects of this thesis have been overcome 
by the mixed methods approach.  This allows data to be triangulated between the 
different studies to identify which results are reliable and plausible in the context of 
other findings.  
 
However, from the methods employed in this thesis it is likely that the data gained was 
biased towards hospitals that prioritise patient safety and fall prevention. The hospitals 
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that took part in studies such as the bedrail audit, staff interviews and patient 
satisfaction survey clearly had an interest in improving patient safety and wellbeing as 
they volunteered to be studied.  The NRLS data is also reliant on the reporting levels of 
the hospitals, therefore it is likely that hospitals prioritising patient safety encourage full 
and detailed reporting from their staff.  This has been noted by Hutchinson et al (2007) 
who found that hospitals with higher reporting rates to the NRLS were associated with a 
more positive safety culture.  It is therefore probable that the hospitals with the greatest 
risks to patient safety have not been reached as part of this research, although it would 
be fair to say that of most research in this subject area as it is reliant on hospital 
cooperation.  
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6.4 IMPLICATIONS AND PRIORITIES FOR FALL PREVENTION 
 
This research has demonstrated the interaction of fall mechanisms with the complex 
hospital environment, and it is clear that due to the myriad of factors related to falls, any 
successful intervention would need to take a holistic approach.  As this thesis takes an 
ergonomic stance on the issue, the focus has been on how the hospital environment can 
be modified to better interact with the patients it serves.   
 
A clear trend has developed from this thesis of patients in care of older people (COP) 
wards having more complex falls factors compared to other patients.  This is 
demonstrated by different patient needs, where they have higher levels of confusion and 
frailty compared to same age peers. There are also higher levels of bedrail use in these 
wards, which will increase the risk of interaction between patients and equipment in 
falls.  Although patients in COP wards are often described as both confused and frail, 
discoveries have been made regarding different fall mechanisms for those that may be 
predominantly confused or frail.  The findings from the confused subsets indicate a 
population more vulnerable to falls and indignity. Confused patients were more likely 
to have bedrails used as a restraint, and perhaps because of this, more likely to be 
incontinent at the time of a fall compared to other patients. Their falls were also likely 
to be un-assisted and un-witnessed, which suggests that they may not receive immediate 
help after a fall.  They were less likely to fall in the toilet/bathroom and due to the 
association with incontinence it could be proposed that they were unable to locate it. 
The incident report data gave little information about activities describing patients as 
‘wandering’, but when asked in interviews nursing staff suggested that most confused 
patients were attempting to get to the toilet.  Toileting was a prevalent factor across all 
groups, however improvements to way-finding and freedom of movement (i.e. removal 
of bedrails) may make an especial difference to those with confusion. For example, 
Namazi and Johnson (1991a; 1991b) found a significant increase in toilet use for 
Alzheimer’s Disease patients if the toilet was both clearly visible (e.g. door open and in 
sight-line) as well as better labelled. 
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Patients who were predominantly frail had falls which were more likely to be assisted 
and witnessed by staff, they were also less likely to have bedrails used as a method of 
restraint.  These factors suggest a less frightening experience of falls for frail patients 
compared to those who are confused, and it must be remembered that some falls are an 
inevitable consequence of the effective rehabilitation of recovering patients (Oliver, 
2002).  However, the serious adverse effects of falls must still be addressed in this 
group, and the priorities should be focused around creating an effective rehabilitative 
environment which can be used both with assistance and alone.  As part of this, the use 
of bedrails as a potential mobility aid should be considered.  The reasons given for 
bedrail use with frail patients suggested that they were used mainly to help facilitate 
movement and make patients feel safer.  However as most of the bedrails fitted to 
electric profiling beds were single ¾ or full length rails (89%), the mobility benefits are 
not being realised.  Spilt bedrails give the option of having the bottom end of the rail 
down to allow egress from the bed, while having the head end of the rail raised to assist 
standing, transferring and repositioning in bed.  This might be particularly beneficial for 
frail patients as one of the associated activities at the time of fall was transferring.  
Therefore future procurement strategies for bedrails should include split side designs 
which may help patients become more mobile and prevent more falls. 
 
Perhaps of most importance is the issue of visibility, with only 26% of patients’ beds 
being observable from the nursing station.  Currently the vast majority of falls are un-
witnessed, which is associated with a higher level of harm than witnessed falls, this is 
not surprising as it is clear that current ward design is not prioritising visibility. In the 
long term, ward design should be reconsidered to address the needs of COP patients.  
As older people are the biggest user group of hospitals and more likely to experience a 
fall, their needs must be made a priority.  This could be achieved by better inclusive 
design in whole hospitals, or by designing COP wards specifically for older people. The 
latter would be preferable as patients in COP wards could benefit from more social 
environments such as multi-bed bays to prevent loneliness and isolation, whereas 
younger patients may prefer privacy.  Multi-bed bays are also more visible and can 
facilitate peer monitoring whereby other patients alert nurses when there is a risk of a 
patient falling.  Obstructed lines of sight also affect stress levels in nursing staff by 
reducing the perceived and actual availability of help (Pati et al, 2008).  Obviously 
200 
 
single rooms will also be necessary for certain patients with disruptive behaviour or 
special needs (such as infection control), and some ward designs have been developed 
to address better visibility in single rooms (Pati et al, 2008; Rechel et al, 2009).  These 
designs mostly employ distributed nursing sub-stations surrounded by patient rooms, 
imitating ‘pearls on a string’ and increasing visibility (Pati et al, 2008; Rechel et al, 
2009).  Considerations should also be given to making the path from bed to toilet more 
visible to staff, as this is the most frequent activity of patients. In the short term 
monitoring may be improved by the use of patient sitters or by creating mobile nursing 
stations, the development of which might be aided by recent technological 
advancements such as the tablet computer (e.g. the Apple iPad) which is very portable. 
However, these changes would need to be designed, implemented and evaluated using 
an ergonomics system approach to ensure that they are appropriate in each setting.  
 
Overall this thesis has presented important findings which have furthered knowledge of 
patient falls in hospitals, and especially those in care of older people wards.  The NRLS 
analysis and bedrail audit have examined larger samples and identified additional 
factors compared to previous studies of these data (Healey et al, 2008a; Healey et al, 
2009).  The combination of studies has given a clear indication that fall prevention 
strategies should be prioritised in care of older people wards as these serve the most 
vulnerable patients.  The following section (6.5) provides recommendations for future 
work and the final chapter (chapter 7) offers conclusions and demonstrates how this 
thesis has satisfied the aims as set out in chapter 2.  
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6.5 RECOMMENDATIONS FOR FUTURE RESEARCH 
 
 
Based on the findings of this thesis, the following points are recommended for 
consideration and investigation in future research.  
 
 It is hypothesised that menu-driven reporting systems would provide greater 
information regarding fall factors in hospitals and address the issue of free text 
fields often lacking sufficient detail.  The feasibility of this approach needs to be 
investigated as to whether a greater amount of useful data is gathered about fall 
risk factors, and how feasible this system would be in terms of staff time restraints 
and flexibility of menus.  
 
 Intervention studies are needed to examine how visibility of patients affects the 
risk of falls.  Research is also needed to consider the different types of hospital 
accommodation (single or multi-bed rooms), the positioning of toilet facilities, and 
the most appropriate ward designs for preventing falls in older people.  
 
 In this thesis, the only significant association of activity for confused patients was 
‘wandering’. Further research should attempt to identify the activities of confused 
patients, perhaps via tracking devices.  Also the idea of wandering should be 
investigated through interviews with dementia patients to see if they are in fact 
attempting to get somewhere rather than wandering aimlessly.  Due to the 
difficulties in communicating with confused patients, this should be attempted by 
a researcher with clinical training in dementia care.  
 
 Due to the discrepancies between data in this thesis, further investigation is 
warranted into confused and frail patients as separate groups.  This should also 
examine whether patient who are predominantly confused or frail have different 
fall locations and design requirements.  
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 A gap was identified in the literature regarding the fall risk of being barefoot in 
hospital, the staff interviews showed many patients falling with bare feet but the 
NRLS data could not support this due to inadequate reporting.  Further research 
should explore associations between barefoot patients and the risk of falls, this 
should also include testing the suitability of hospital flooring for those with bare 
feet or wearing socks.  
 
 The finding that there appears to be a culture of bedrail use as a method of 
restraint for confused patients requires further research.  Investigations should be 
conducted into the underlying factors of why nursing staff feel they have to 
restrain confused patients, and how facilitative environmental design could help 
patients be safe without compromising autonomy and independence. 
 
 It would also be useful to explore whether hospitals with low reporting levels 
show different factors compared to those with high reporting levels due to 
different patient safety cultures. 
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CHAPTER 7  
CONCLUSIONS 
 
 
The research question posed at the beginning of the thesis was whether it was possible 
to identify environmental factors which had the potential, if modified, to influence the 
risk of falls in older people.  The aim noted in Chapter 2 was satisfied as follows. 
 
Aim: 
The aim of this thesis is to investigate the associations between patient characteristics 
and environmental causal factors of falls in hospital, with a particular focus on older 
patients. 
 
This aim was satisfied by the studies described in Chapters 3, 4 and 5 of which all 
investigated the associations between patient characteristics and environmental factors 
of patient falls.  The discussion in Chapter 6 has also allowed for these findings to be 
compared both between chapters and with was previously known through placing the 
findings in the context of the literature.  
 
A mixed method ergonomic approach was successfully used to give an overview of the 
environmental factors of falls, taking a new perspective of linking the environment to 
the older patient population.  The methods used were complementary and allowed the 
research question to be approached from a number of different standpoints, resulting in 
a robust and interesting set of findings.  
 
The research undertaken has provided important findings which supports the notion that 
care of older people ward patients have different needs compared to other hospital 
patients, and are overall a population that is particularly vulnerable and at risk of 
falling.  This thesis has also identified that the culture of care of older people wards 
may be different from that of other hospital environments.  
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In conclusion, this thesis has presented findings which build on and add to what is 
currently known about patient falls.  The focus on environmental factors and care of 
older people wards is a particularly novel feature compared to previous research 
conducted on this topic.  Good evidence has been presented for ergonomic design 
having the potential for helping facilitate independence and preventing falls in older 
people.  With the two main themes that have arisen from this thesis in mind, the 
following points are recommended to inform future interventions for reducing patient 
falls in hospital:   
 A reduction in the use of bedrails with confused patients is recommended, 
especially when they are used as a method of restraint.  If a patient is determined to 
get out of bed, a bedrail is unlikely to stop them, however it will hinder their 
chances of mobilising safely.  To promote independence, the use of split bedrails 
should be explored as the head end can be used as a mobility aid without restricting 
movement.  Split bedrails may also have potential to be redesigned to function 
better as a mobility aid.   
 
 New hospital buildings should consider the ergonomic implications of proposed 
designs and remember to take into account perspectives from user groups (i.e. 
patients and staff).  One of the most important aspects is the level of visibility 
within wards spaces, therefore innovative design should be encouraged which 
attempts to consolidate the features of visibility and privacy.  In the short term, 
mobile nursing stations may allow patients to be monitored more easily without 
changing the structure of the building. However, these recommendations would 
require a full ergonomic systems evaluation to ensure that they are fit for purpose 
before implementation.  Care of older people wards may need different design 
characteristics compared to other wards due to the vulnerable patient population.  It 
is recommended that these designs prioritise the prevention of patient falls by 
creating an environment which facilitates independence and mobility rehabilitation.   
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APPENDIX B: 
GLOSSARY OF STATISTICAL TERMS AND ABBREVIATIONS 
 
 
 
 
Bonferroni 
Adjustment 
When performing multiple statistical significance tests on the 
same data, the Bonferroni adjustment can be applied to make it 
more "difficult" for any one test to be statistically significant 
through chance.  
The Bonferroni adjustment usually is accomplished by dividing 
the alpha level (usually set to .05, .01, etc.) by the number of 
tests being performed. 
 
Chi Squared  The Chi-Squared Test of Association allows the comparison of 
two attributes in a sample of data to determine if there is any 
relationship between them.  The idea behind this test is to 
compare the observed frequencies with the frequencies that 
would be expected if the null hypothesis of no association / 
statistical independence were true. By assuming the variables 
are independent, we can also predict an expected frequency for 
each cell in the contingency table.  If the value of the test 
statistic for the chi-squared test of association is too large, it 
indicates a poor agreement between the observed and expected 
frequencies and the null hypothesis of independence / no 
association is rejected. 
 
Confidence 
Interval 
A confidence interval gives an estimated range of values which is 
likely to include an unknown population parameter, the 
estimated range being calculated from a given set of sample 
data.  If independent samples are taken repeatedly from the 
same population, and a confidence interval calculated for each 
sample, then a certain percentage (confidence level) of the 
intervals will include the unknown population parameter.  The 
width of the confidence interval gives us some idea about how 
uncertain we are about the unknown parameter.  A very wide 
interval may indicate that more data should be collected before 
anything very definite can be said about the parameter.  
 
Normally a 95% confidence interval is provided. This means that 
we can be 95% confident that with a random sample of sufficient 
size that the unknown population parameter would lie within 
this interval. 
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Cramér's Phi  Cramér's Phi is a chi-square-based measure of association that 
involves dividing the chi-square statistic by the sample size and 
taking the square root of the result. 
 
It can be interpreted as a correlation coefficient with a number 
between -1 and 1 which measures the degree to which two 
variables are linearly related. If there is a perfect linear 
relationship with positive slope between the two variables, we 
have a correlation coefficient of 1. If there is a perfect linear 
relationship with negative slope between the two variables, we 
have a correlation coefficient of -1. A correlation coefficient of 0 
means that there is no linear relationship between the variables. 
Cramer’s Phi is usually used as a measure of effect size when 
interpreting the output of a Chi-square analysis. 
 
Fisher’s Exact 
Test 
Fisher´s Exact test is a permutation test which involves shuffling 
data to determine how unusual an observed outcome is.  The 
test uses two samples of binary data, and tests the null 
hypothesis that the two samples are drawn from populations 
with equal but unknown proportions of "successes". 
Logistic 
Regression 
Logistic regression is used in situations where you want to be 
able to predict the presence or absence of a characteristic or 
outcome based on values of a set of predictor variables.  Logistic 
regression coefficients can be used to estimate odds ratios for 
each of the independent variables in the model by taking the 
exponential of the estimated regression parameter estimate.   
NHS National Health Service (UK) 
NPSA National Patient Safety Agency 
NRLS National Reporting and Learning System 
r² The multiple regression correlation coefficient, r², is a measure 
of the proportion of variability explained by, or due to the 
regression (linear relationship). It is a number between zero and 
one and a value close to zero suggests a poor model because the 
predictor variables are not explaining any of the variance in the 
outcome measure. It is normally used as a measure of effect 
size. 
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APPENDIX C: 
LITERATURE SEARCH TERMS 
 
Topics Search terms 
Fall* 
AND: (Elderly OR Older); Hospital  
AND: 
Databases 
Reporting systems Reporting system* OR NRLS  
Web of 
Knowledge (Web 
of Science with 
conference 
proceedings and 
Medline).  
Injuries Injury OR Injuries OR Harm OR 
Consequences 
Fear of falling and 
depression 
Fear of Fall* OR Depression OR 
Consequences  
Repeated falls Repeat* OR Multiple OR 
Consecutive OR Recurrent   
Frailty Frail* OR Gait OR Strength OR 
Mobility 
Cognitive impairment Cognitive OR Confus* OR Dementia 
OR Alzheimer’s  
Podiatry and Footwear Footwear OR Socks OR Stocking* OR 
Barefoot OR “Unclad feet” OR 
Podiatry 
Flooring Floor* OR Carpet 
Vision Vision OR Visual OR Eyesight 
Lighting Light* Or “Poorly Lit” 
Bed Rails and height “Bed Rails” OR Bedrails OR “Cot 
sides” OR Cotsides OR “Safety rails” 
OR “Bed Height” 
Volunteer sitters “Sitters” 
Interventions Intervention OR “Randomised 
Controlled Trial” OR RCT OR 
“Randomized Controlled Trial” 
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APPENDIX D 
 
SIGNIFICANT ASSOCIATIONS NRLS DATA (CHAPTER 3, PILOT A) 
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Chi-square and Fisher’s Exact tests of fall factors 
 
 
 
 
Factors Association P value Fisher’s 
exact 
Phi 
Frailty (with aid) x Footwear Positive 0.001 0.008 .047 
Frailty (with aid) x Equipment Positive 0.000 0.000 .070 
Frailty (no aid) x Other Positive 0.001 0.007 .048 
Confusion x Bedrails up Positive 0.000  .100 
Confusion x Inappropriate 
care 
Positive 0.000 0.002 .053 
Incontinence x Bedrails up Positive 0.000  .059 
Incontinence x Slippery/wet 
floors 
Positive 0.000 0.000 .507 
Toilet (other) x Slippery/wet 
floors 
Positive 0.000 0.003 .057 
Toilet (without mobilising) x 
Confusion 
Positive 0.002  .046 
Toilet all x Slippery/wet 
floors 
Positive 0.000  .284 
Toilet (without mobilising) x 
Slippery/wet floors 
Positive 0.000  .377 
Frailty (general) x Toilet all Positive 0.000  .089 
Frailty (general) x Toilet 
(without mobilising) 
Positive 0.003  .044 
Confusion x Bedrails (general) Positive 0.000  .109 
Toilet mobilising x Frailty 
(with aid) 
Positive 0.000  .066 
Toilet mobilising x Frailty (no 
aid) 
Positive 0.000  .063 
Toilet mobilising x Frailty 
(general) 
Positive 0.000  .092 
Toilet mobilising x 
Incontinence 
Positive 0.000  .070 
Toilet mobilising x Toilet 
(other) 
Negative 0.000 0.001 .062 
Toilet mobilising x Toilet (Not 
asking for help) 
Positive 0.000  .141 
Toilet mobilising x Help 
(memory/confusion) 
Positive 0.000 0.002 .052 
Toilet mobilising x Help 
(unknown/other) 
Positive 0.000  .053 
Toilet mobilising x Footwear Positive 0.000 0.000 .099 
Toilet mobilising x 
Slippery/wet floors 
Positive 0.000  .052 
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Chi-squares and Fisher’s Exact tests of location and factors 
 
Factors Association P value Fisher’s 
exact 
Phi 
Toilet/Bathroom vs. Frailty 
(general) 
Positive 0.000  .084 
Toilet/Bathroom x Confusion Negative 0.001  -.049 
Toilet/Bathroom x Toilet 
(without mobilising) 
Positive 0.000  .080 
Toilet/Bathroom x Bedrails 
(general) 
Negative 0.000 0.000 -.071 
Beside bed/chair x Frailty 
(general) 
Negative 0.000  -.090 
Beside bed/chair x Bedrails Positive 0.000  .077 
Beside bed/chair x Improper 
bed height 
Positive 0.004 0.006 .043 
Beside bed/chair x Reaching 
for items 
Positive 0.005  .041 
Toilet/Bathroom x Toilet 
Mobilising 
Negative 0.000  -.060 
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APPENDIX E 
 
 
PARTICIPANT INFORMATION SHEETS AND CONSENT FORM FOR 
PILOT B – STAFF INTERVIEWS
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Healthcare Ergonomics &Patient Safety Unit 
Dept. of Human Sciences 
Loughborough University 
Loughborough 
Leics.  LE11 3TU 
UK 
 
 
 
 
  
 
STAFF INFORMATION SHEET 
 
EXPLORING THE CAUSES AND MECHANISMS OF  
UN-WITNESSED IN-PATIENT FALLS 
Part l 
 
We would like to invite you to take part in a research study.  Before you 
decide, you need to understand why the research is being done and what 
it will involve for you.  Please take time to read the following information 
carefully.  Talk to others about the study if you wish.  Ask if there is 
anything not clear or if you would like more information. 
 
What is the purpose of the study? 
We know that when people come into hospital they are more likely to fall 
over than at other times.  Falls can result in various different injuries 
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including bruising and fractures.  Falling can make people worried about 
their mobility and make them worried about falling over again. 
There are many factors that contribute towards people’s falls including 
their balance and gait, their medical problems and the medicines that 
they take.  However, it is not always clear why people fall over, especially 
after they have just come into hospital.  Quite often falls may happen that 
are not seen by other people which can also cause some problems in 
trying to find out what may have contributed towards the fall.  We are 
hoping that this pilot project will give us more information about why 
people fall just after they have come into hospital.  We hope that 
understanding this further will allow us to develop ways of preventing falls 
in hospital. 
 
Why have I been invited? 
We are inviting staff to participate if they have been involved in a 
reported un-witnessed patient fall.  
 
Do I have to take part? 
No, it is up to you to decide.  We will describe the study and go through 
this information sheet with you which we will give to you.  We will then 
ask you to sign a consent form to show you have agreed to take part.  You 
are free to withdraw at any time without giving a reason.  This will not 
affect your professional or employment status. 
 
What will happen to me if I take part? 
You will be asked to take part in an interview by the Research Team 
if you were on duty when a fall occurred. This will be done shortly after 
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the reported fall.  The Researcher will talk to you in a private place and 
tape record your answers. The questions will try to find out: 
 What you think happened in the fall 
 What you think the patient was trying to do (e.g. go to the 
bathroom, reach the table/locker) 
 If you think the patient was carrying anything 
 If you think the patient tripped over anything  
 If you think the patient tried to grab/hold on to anything as they fell 
 Where you found the patient 
 What happened after the patient was found 
 If you think the design of the environment / equipment / 
technology might have contributed to the risk of falling 
 
What are the possible advantages/disadvantages and risks of taking 
part? 
The advantage of taking part will include the generation of 
information about un-witnessed in-patient falls.  There are no foreseeable 
disadvantages of taking part. 
 
What if there is a problem? 
We will follow the incident reporting procedure at Loughborough 
University and - Hospitals NHS Foundation Trust concurrently.  If you are 
harmed by taking part in this research project, there are no special 
compensation arrangements.  If you are harmed due to someone’s 
negligence, then you may have grounds for a legal action but you may 
have to pay for it.  Regardless of this, if you wish to complain about any 
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aspect of the way you have been approached or treated during the course 
of this project the normal National Health Service (or University) 
mechanisms may be available to you.   
 
Will my taking part in the study be kept confidential? 
Yes, we will follow ethical and legal practice and all information about you 
will be handled in confidence.  Details are included in part ll.   
 
 
If the information in Part l has interested you and you are considering 
participation, please read the additional information in Part ll before 
making any decision. 
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Part ll 
 
What will happen if I do not want to carry on with the study? 
If you wish to withdraw from this study at any time you are free to do so 
without any impact on your professional status or employment.  If you 
withdraw from the study your data will be withdrawn from the study and 
deleted. 
 
What if there is a problem? 
If you have a concern about any aspect of this study you should ask to 
speak to researchers who will do their best to answer your questions.   
 
Will my taking part in this study be kept confidential? 
If you take part in the research all information collected from you 
and your organisation during the course of the research will be kept 
strictly confidential.  All references to participants in the report and any 
subsequent publications/presentations will be anonymous.  The 
information will be kept in a secure location, accessible only to the 
researchers.  All of the data (audio-tape, documents etc.) will remain the 
property of Loughborough University and - Hospitals NHS Foundation 
Trust and will be destroyed 5 years after publication. 
 
What will happen to the results of the research study? 
We are aiming to publish the results of this pilot project in scientific 
journals.  We also hope to present some of the findings at scientific 
meetings regarding falls.  The information we gain from this project will be 
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used to develop an assessment and prevention programme for people 
with falls as in-patients. 
 
Any publications or presentations will not use any information that will 
allow you to be identified in any way. 
 
Who is organising and funding the research? 
The project is jointly organised by Loughborough University and - 
Hospitals NHS Foundation Trust.  
 
Who has reviewed the study? 
All research in the NHS is looked at by an independent group of people 
called a Research Ethics Committee to protect your safety, rights, 
wellbeing and dignity.  This study has been reviewed and given a 
favourable opinion by the Research Ethics Committee.   
 
A copy of the information sheet will be given to you, as well as a signed 
consent form for you to keep.   For further information regarding this 
study, please feel free to approach - - -. 
 
 
Thank you for reading this information sheet. 
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Healthcare Ergonomics & Patient Safety Unit 
Dept. of Human Sciences 
Loughborough University 
Loughborough 
Leics.  LE11 3TU 
UK 
 
 
 
 
  
 
Consent Form: Interviews  
 
Title: EXPLORING THE CAUSES AND MECHANISMS OF  
UN-WITNESSED IN-PATIENT FALLS 
 
3.9. INVESTIGATORS: SUE HIGNETT, JANE YOUDE, GINA SANDS 
Site:  -  
 
 Please 
initial box 
I confirm that I have read and understood the information sheet dated 
22nd December 2008.  I have had the opportunity to consider the 
information, ask questions and have had these answered 
satisfactorily. 
 
 
I understand that my participation is voluntary and that I am free to 
withdraw at any time, without giving a reason and without my 
professional or legal rights being affected. 
 
 
I understand that notes will be made from the interview and that 
verbatim quotations may be used in publications and presentations. 
 
 
I understand that the interview will be confidential. 
 
 
I understand that the data will not be available to me after the study  
  
I agree to take part in the above study  
240 
 
Signature (Participant)……………………………………………………… Date…………..… 
NAME  
(BLOCK CAPITALS)…………………………………………… 
 
I have explained the study to the above participant and they 
have indicated their willingness 
to take part 
 
Signature (Researcher)……………………………………………………. Date…………..… 
NAME  
(BLOCK CAPITALS)…………………………………………… 
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APPENDIX F 
 
AUDIT SHEET USED FOR BEDRAIL AUDIT
      Healthcare Ergonomics and Patient 
Safety Unit 
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DATA COLLECTION FORM – complete once for every 2nd bed  TICK BOXES 
Ward:  Room / Bay:  Bed no.: 
 
1. Clinical speciality of ward 
General Medicine 
Care of the Elderly 
Thoracic/Respiratory  
Cardiology 
Dermatology 
Endocrinology 
Nephrology/Renal 
 Rheumatology 
Opthalmology/Audiology 
Medical Assessment Unit 
Neurology 
Rehabilitation 
Clinical Haematology 
 
 
 
 
Medical Oncology  
Palliative medicine 
Gastroenterology 
Genito-Urinary Medicine 
Infectious Diseases 
Clinical Oncology (radiotherapy) 
 
 
 
 
 
 
O
B
S
E
R
V
E
 
2. Is there a (living) 
patient in the bed? 
No patient in the bed at this moment (e.g. in toilet, empty) End here 
Unable to survey this bed (e.g. curtains fully pulled round) End here 
Yes, there is a patient in the bed  
3. Is there a special 
mattress or overlay? 
Mattress overlay – Electric (on top of regular mattress)   
Mattress overlay – Static (e.g. fibre, foam, Repose)  
Alternating pressure electric full mattress (e.g. Nimbus)  
None of the above – foam mattress only (of any type)  
4. What kind of bed is 
it? 
Electric profiling hospital bed (with buttons to control, etc.)  
Ultra-low bed in low position (will be visibly very, very low)  
Normal hospital style bed (of any type, incl. low bed at ‘normal’ height)   
Other (please describe e.g. mattress on floor, divan bed): 
 
 
5. If bed is Electric: location of 
controls?  Tick all that apply 
Pendant  Control panel on 
arm at head end 
Set into bedrail  
at head end 
 
6. What kind of room 
is the bed in? 
Single room with en-suite toilet  ..……with no toilet  
Multi-bed room/bay with toilet   …..…with no toilet  
Other (please describe, e.g. corridor, day room): 
7. Can this bed be seen from a nursing station? Yes 
 
No 
 
8. Does this bed have 
bedrails? 
2 bed rails  
(1 each side) 
None up 4 bed rails 
(2 each side) 
None up 
Mark below on the diagram which (if any) 
bed rails are raised. Please tick. 
Mark below on the diagram which (if 
any) bed rails are raised. Please tick. 
No rails attached 
  
      Healthcare Ergonomics and Patient 
Safety Unit 
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A
S
K
 W
A
R
D
 N
U
R
S
E
 
9. Would you describe 
this patient as 
confused? 
 
 
No, not confused  
Yes, slightly confused  
Yes, very confused  
Unconscious / semiconscious  
Not assessed/unable to assess/don’t know  
10. How old is the 
patient? 
 
Adult of working age (16 years to 64 years)  
Older person (65 years to 79 years)  
Very old >80 years or older  
11. What help from 
nurses does the patient 
currently need to 
move? 
 
At present walks safely without help from nurses with no walking aids  
At present walks safely without help from nurses and uses a walking aid 
(stick, frame, crutches etc.) 
 
Needs help from one or more nurses to walk/transfer (with or without 
walking aids) and either (tick one option) 
 
a. Mostly asks and waits for help  
b. Mostly asks but doesn’t wait for help  
c. Doesn’t ask and tries to walk without help (unsteady)  
At present cannot walk at all or too ill to leave bed  
Not assessed/unable to assess/don’t know  
Other (please describe): 
 
 
 
12. Why does this 
patient have bedrails 
up? 
 
At risk of falling out of bed  
Because of the special mattress or overlay   
To prevent patient from getting up without mobility assistance.  
Because they are confused and tend to wander.  
Patient uses the bed rails to turn / roll / sit up  
Patient asked for them  
Relatives asked for them  
Other (please describe): 
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APPENDIX G 
Bedrail Audit coding (standard forms) 
 
If there is no answer selected or the question is spoiled (i.e. more than one ticked) 
then enter 0. If more than one item can be selected then enter 1 in each selected item 
in the Excel file.  
 
1. Clinical speciality of ward 
General Medicine 1 Rheumatology 2 Medical Oncology 3 
Care of the Elderly 4 Opthalmology/Audiology 5 Palliative medicine 6 
Thoracic/Respirator
y 7 Medical Assessment Unit 8 Gastroenterology 9 
Cardiology 10 Neurology 11 Genito-Urinary Medicine 12 
Dermatology 13 Rehabilitation 14 Infectious Diseases 15 
Endocrinology 16 Clinical Haematology 17 Clinical Oncology (radiotherapy) 18 
Nephrology/Renal 19 ( Acute Medicine ) 20 (STROKE) 21 
( General Medicine 
/  Gastroenterology 
) 
22 
( General Medicine /  
Endocrinology) 23 ( General Medicine /  Thoracic ) 24 
General Medicine / 
Care of the Elderly / 
Rehabilitation   
25 Care of the Elderly/ MAU 26 General Medicine / Respiratory 27 
General Medicine / 
Rheumatology/ 
Neurology 
28 Neurology/ Rehabilitation 29 MEDICAL INVESTIGATIONS UNIT 30 
General surgery 31 
General medicine / Care of 
the elderly 32 General medicine / MAU 33 
 
2. Is there 
a (living) 
patient in 
the bed? 
No patient in the bed at this moment (e.g. in toilet, empty)        (End) 1 
Unable to survey this bed (e.g. curtains fully pulled round)     (End) 2 
Yes, there is a patient in the bed 
3 
 
3. Is there 
a special 
mattress 
or 
overlay? 
Mattress overlay – Electric (on top of regular mattress)  1 
Mattress overlay – Static (e.g. fibre, foam, Repose) 2 
Alternating pressure electric full mattress (e.g. Nimbus) 3 
None of the above – foam mattress only (of any type) 
4 
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Question 8. Does this bed have bedrails? 
 
 Code 
No rails attached 1 
2 Bed rails   
None up 2 
1 side up 3 
2 sides up 4 
 
 
 
 
 
 
 
 
 
 
 
4. What 
kind of 
bed is it? 
Electric profiling hospital bed (with buttons to control, etc.) 1 
Ultra-low bed in low position (will be visibly very, very low) 2 
Normal hospital style bed (of any type, incl. low bed at ‘normal’ height)  3 
Other (please describe e.g. mattress on floor, divan bed): 4 
 
5. If bed is Electric: 
location of 
controls?  Tick all 
that apply 
Pendant  Control panel on 
arm at head end 
Set into bedrail  
at head end 
 
6. What 
kind of 
room is 
the bed 
in? 
Single room with en-suite toilet 1 ..……with no toilet 2 
Multi-bed room/bay with toilet  3 …..…with no toilet 4 
Other (please describe, e.g. corridor, day room): 5 
 
7. Can this bed be seen from a nursing 
station? 
Yes 
1 
No 
2 
4 Bed rails Code   
  Head  Foot 
None up 5   
1 head 6 1 up  
1 foot 7  1 up 
2 head 8 2 up  
2 foot 9  2 up 
1 head, 1 foot 10 1 up 1 up 
2 head, 1 foot 11 2 up 1 up 
1 head, 2 foot 12 1 up 2 up 
All 4 rails up 13 2 up 2 up 
1 1 1 
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6 Bed rails Code    
  Head Middle Foot 
None up 14    
1 head 15 1 up   
1 middle 16  1 up  
1 foot 17   1 up 
2 head 18 2 up   
2 middle 19  2 up  
2 foot 20   2 up 
1 head, 1 middle 21 1 up 1up  
1 head, 2 middle 22 1 up 2 up  
1 head, 1 foot 23 1 up  1 up 
1 head, 2 foot 24 1 up  2 up 
2 head, 1 middle 25 2 up 1 up  
2 head, 2 middle 26 2 up 2 up  
2 head, 1 foot 27 2 up  1 up 
2 head, 2 foot 28 2 up  2 up 
1 head, 1 middle, 1 foot 29 1up 1 up 1 up 
1 head, 2 middle, 1 foot 30 1 up 2 up 1 up 
1 head, 1 middle, 2 foot 31 1 up 1 up 2 up 
1 head, 2 middle, 2 foot 32 1 up 2 up 2 up 
2 head, 1 middle, 1 foot 33 2 up 1 up 1 up 
2 head, 2 middle, 1 foot 34 2 up 2 up 1 up 
2 head, 1 middle, 2 foot 35 2 up 1 up 2 up 
1 middle, 1 foot 36  1 up 1 up 
1 middle, 2 foot 37  1 up 2 up 
2 middle, 1 foot 38  2 up 1 up 
2 middle, 2 foot 39  2 up 2 up 
All 6 bedrails up 40 2 up 2 up 2 up 
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9. Would you 
describe this 
patient as 
confused? 
 
 
No, not confused 1 
Yes, slightly confused 2 
Yes, very confused 3 
Unconscious / semiconscious 4 
Not assessed/unable to assess/don’t know 5 
 
10. How old is the 
patient? 
 
Adult of working age (16 years to 64 years) 1 
Older person (65 years to 79 years) 2 
Very old >80 years or older 3 
 
11. What help 
from nurses does 
the patient 
currently need to 
move? 
 
At present walks safely without help from nurses with no 
walking aids 1 
At present walks safely without help from nurses and uses a 
walking aid (stick, frame, crutches etc.) 
2 
Needs help from one or more nurses to walk/transfer (with 
or without walking aids) and either (tick one option) 
 
a. Mostly asks and waits for help 3 
b. Mostly asks but doesn’t wait for help 4 
c. Doesn’t ask and tries to walk without help 
(unsteady) 
5 
At present cannot walk at all or too ill to leave bed 6 
Not assessed/unable to assess/don’t know 7 
Other (please describe): 
 
8 
 
 
12. Why does this 
patient have 
bedrails up? 
 
At risk of falling out of bed 1 
Because of the special mattress or overlay  1 
To prevent patient from getting up without mobility 
assistance. 
1 
Because they are confused and tend to wander. 1 
Patient uses the bed rails to turn / roll / sit up 1 
Patient asked for them 1 
Relatives asked for them 1 
Other (please describe): 
 
 
1 
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APPENDIX H 
LEVEL OF HARM TABLES 
2005-6 Whole sample 
(n=197611) 
Hospital sample 
(n=188598) 
COP  
(n=42129) 
15% sample 
(n=6211) 
 n % n % n % n % 
No harm 128634 65% 123944 64% 28003 67% 4109 66% 
Low 61047 31% 57301 32% 12628 30% 1886 30% 
Moderate 6584 3% 6057 4% 1203 3% 178 3% 
Severe 1272 1% 1228 1% 287 1% 38 1% 
Death 67 0% 61 0% 8 0% 0 0% 
Missing 7 0% 7 0% 0 0% 0 0% 
         
2006-7 Whole sample 
(n=215784) 
Hospital sample 
(n=206336) 
COP  
(n=43710) 
15% sample 
(n=6428) 
 n % n % n % n % 
No harm 138831 64% 134190 65% 28973 66% 4309 67% 
Low 69501 32% 65324 32% 13522 31% 1938 30% 
Moderate 6536 3% 5953 3% 1071 3% 159 3% 
Severe 831 0% 790 0% 135 0% 21 0% 
Death 85 0% 79 0% 9 0% 1 0% 
Missing         
         
2007-8 Whole sample 
(n=232962) 
Hospital sample 
(n=223174) 
COP  
(n=47926) 
15% sample 
(n=7251) 
 n % n % n % n % 
No harm 155063 67% 149925 66% 32824 69% 4923 68% 
Low 69061 30% 65037 30% 13348 28% 2066 29% 
Moderate 7754 3% 7184 4% 1546 3% 235 3% 
Severe 971 0% 921 0% 190 0% 24 0% 
Death 112 0% 106 0% 18 0% 3 0% 
Missing 1 0% 1 0% 0 0% 0 0% 
         
All years Whole sample 
(n=646,357) 
Hospital sample 
(n=618,021) 
COP  
(n=133,765) 
15% sample 
(n=20,036) 
 n % n % n % n % 
No harm 422528 65% 408059 65% 89800 67% 13341 67% 
Low 199609 31% 187662 31% 39498 30% 5890 30% 
Moderate 20874 3% 19194 4% 3820 3% 572 3% 
Severe 3074 0.47% 2939 0.45% 612 0.47% 83 0.41% 
Death 264 0.02% 246 0.03% 35 0.02% 4 0.02% 
Missing 8 0.00% 8 0.00% 0 0% 0 0% 
